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INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accemplished 
without the use of a pin attachment for direct transmission of mo- 
tility, but through the use of a magnetic field which is created be- 
tween the implant and the prosthesis by the use of magnets in both. 
This allows complete coverage of the implant by Tenon’s and the 
conjunctiva and still maintains positive integration. 
® The simplicity of technique reduces surgical time. 
® Complete coverage of the implant reduces secretion. 
® Permanent (life-time) magnets are used. 
® Either a stock or custom made prosthesis can be used. 
Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon request 
to clinical groups. 


THE MAKING AND FITTING OF ARTIFICIAL EYES 

ARE A SPECIALTY WITH US—NOT A SIDELINE 
The finest in artificial eyes of plastic and glass made to order and 
stock 
® Mail order selection service 

© Our technicians travel to most principal cities 
® Trained technicians to fit artificial eyes to all motility im- 
plants 


Write us if you have any artificial eye problems with your patients. 


Serving the Profession since 1851 


NEW YORK 
BALTIMORE 
BOSTON 
BUFFALO 
PHILADELPHIA 
PITTSBURGH 
WASHINGTON 


WAGER & 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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jf for LARGE 


in Size and Quality 


These two views of the Shuron bifocal manufacturing division's 


inspection department at Mt. Vernon, N.Y. are typical of the remod- 
eled, light, airy, modern factory in which Shuron’s new L* Bifocal 


Lenses are made—surroundings which explain in large part the su- 
perior quality of this new product, 

These new blanks are being introduced territory by territory just 
as fast as expanding production schedules permit additional branches 


to be stocked and serviced. 


If they have already reached your territory, you are doubtless fa- 
miliar with their jewel-like appearance—a promise of the quality 
which distinguishes this blank. 

If they are not locally available to you yet, they will be shortly 
and we guarantee that you will find them well worth waiting for. 


* L for Large 


SHU RON OPTICAL com PANY. INC. 
NEVA, NEW YORK. ; 
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Orthogon system of lens BAUSCH & LOMB 
correction is based on the W TH LENSE 
principle that only through 
reduction of astigmatic vari- 
to a level below the 


physiological limits of hu- ABSORPTIVE AND MULTI-FOCAL TYPES 
man perception. ..can utmost 


clarity of vision be achieved. 


ation... 


What 
CORRECTED 


lens is CORRECT y 


for your 


patients’ eyes 


Ic takes more than the word “corrected” on the lens envelope to assure uni- 
form clear center-to-edge vision for your patients. At least six aberrations 
appear in ophthalmic lenses. Of these, marginal astigmatism is one which 
makes impossible the sharp focusing of rays which enter obliquely through 
the lens. And the Orthogon lens series is designed to eliminate the effect of 
marginal astigmatism. It makes possible clear vision—center-to-edge . . 
for your patients. In Soft-Lite, too 


AVAILABLE IN THE WIDEST RANGE OF SINGLE-VISIO 


> 
> 
| 
| 


AMERICAN JOURNAL OF OPHTHALMOLOGY Ill 


Now You cAN SHOW trem 


Get the New Univis 
PRESBYOPIC TRIAL SET 


Here is the most valuable diag- sae introductory discount for 
nostic tool you've ever owned! The “~~ new Univis trial set users, or a re- 
new Presbyopic Trial Set, with trial demption allowance for present Trifocal 
lenses in both bifocal and trifocal styles, Trial Set owners. 

makes it easy for patients to understand the com- 


parative benefits of each. The set contains 24 trial PRICING POLICY on Presbyopic Trial Set 


rings in all. (12 pairs). Included are Univis D style To assure widest possible use of this excellent 
bifocals with adds from 0.75 D. to 2.50 D. and diagnostic tool, Univis has set up the following 


trifocals with adds from 1.75 D. to 2.50 D. ance py ees 

Orders will be accepted now for delivery after 
July 1, 1950. The list price of this set is $60.00, 
with an attractive pricing policy including an 2. yes de net have Tiifecel Trial Set 


Get in touch with your optical lab- 
oratory supplying Univis, or write to 


THE Univis LENS COMPANY « Dept. H * DAYTON 1, OHIO 


~~ 
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Trial Set 23.80 
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Pertect 


THE MOST POWERFUL practice-builders 

in the world are satisfied patients. 

What is a satisfied patient? A man who 

enters your office with some visual dif- 

ficulty and who—as a result of your 
perfect visual analysis and prescription —leaves with- 
out it. That's what we mean when we say, “Perfect 
makes practice.” 


 Univis...the Complete 


THE UNIVIS LENS COMPANY @¢ DAYTON 1, OHIO 
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makes Practice, too! 


A word to the wise: don’t neglect the vehicle that 

carries out your prescription—THE LENS. Thou- 

sands of doctors use the Univis Complete Multifocal 

Service for all presbyopic correction. 

© Fourteen lens styles permit widest possible range 
of prescription. 

®@ Univis design has created the most functional lens 
to meet all refractive interpretations. 


Multifocal Service 


UNIVIS 


atera! 


® Univis production processes and the recently intro- 
duced GG-7 guarantee standard quality on every 
lens you use. 


© Efficient service on Univis speeds your own service. 
Any of the Univis lens styles you use will help trans- 
form your prescription into more nearly perfect vision 
for your patients. Isn't that what we're talking about? 


Perfect makes practice. 


2-WAY* AND 
3-WAY* LENSES 


@ Reg.U.8.Pat.om. 
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of Prolonged Action: 


with distinct advantages 


Floropry! (Di-isopropy! Fluoro- 
phosphate Merck) is recommended 
for the reduction of intra-ocular 
tension in glaucoma. 

Floropry! is not only highly po- 
tent as an antagonist of cholin- 


esterase, but its duration of action 
greatly exceeds that of pilocarpine 
or physostigmine, so that admin- 
istration is required only at inter- 
vals of one to three days. 

Effectiveness, infrequency of re- 
quired application, prolonged ac- 
tion, and virtual freedom from sys- 
temic disturbance are characteris- 
tics that recommend Floropryl in 
many cases of glaucoma, and par- 
ticularly in eyes that do not re- 
spond to other miotics. 


AVAILABLE in 5 ce. dropper-bottles of 
a 0.1%. solution in peanut oil, 


LITERATURE containing full informa- 
tion on indications, pharmacology, side 
effects, and dosage i available on re- 
quest 


Manufacturing Chemists 


(Brand of lsoflurophate; DFP) (Di-isopropy!l Fluorophosphate Merck) 


MERCK & CO., Inc. 


\ 
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45B TROPOSCOPE 


Pneumatic mechanism moves mirrors with finger 
tip touch of lever . . . brilliant light intensity 
for each eye independently alternating or 
simultaneous flashing as desired major parts of 
sturdy, light weight aluminum precision 
machined parts for accuracy with bal! bearing 
mountings for smooth operation plus many othe 
features at $540.00 ymplete with tereets and 
technic 


ROYAL 50 ROTOSCOPE ~~~ 


Automatic rotation of target stege variable from 


10 mm. to 72 mm speed from siow to 
double fast with special switch eye constantly 
light adapted with two sets of bulbs in tubes at 
infinity and towers for near alternating illumi 
nation between towers and tubes for « moda 


tive training . flashing sequences as desired 


plus many other features at $495.00 with transillumi 
nated targets, spheres, filters and technic 


I'm interested in [) Troposcope [) Rotoscope 


Two Instruments you will find valuable 
when you bring them 


Orthoptic Training ... leans comfortable and happy patients 


INSTRUMENT COMPANY 


n your daily practice 


Do you have both of these in- 

struments in your office—the 

45B Troposcope, left above, 
and the Royal 50 Rotoscope at the right? According te 
many ophthalmologists and orthoptic technicians, each 
instrument brings best results when supplemented by the 
other. The 45B Troposcope, a major amblyoscope ap- 
proved by the American Orthoptic Council, is indis- 
pensible to quickly and accurately take all lateral, ver- 
tical and cyclo measurements efficiently, and then to 
apply its exclusive facilities for orthoptic training. The 
Royal 50 Rotoscope, a Brewster type stereoscope, pro- 
vides motor-driven rotational stimulation to help estab- 
lish motility and coordination of muscles in all me- 
ridians and aid patients not comfortable with their 
glasses. Why not judge for yourself—let us send details 
on the instrument you do not have! 


tHE (ottring 


eee HUNTINGTON BANK BUILDING 
COLUMBUS 15, OHIO 
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(Tooke 


OF LONDON, 


ENGLAND 


- 


STANDARD INSTRUMENT 
INCLUDING TRANSFORMER 


F.0.B. Londen $211.31 
CALF. New York $228.8 


INSTRUMENT COMPLETE 
WITH MIRROR OSCILLATION 
AND AUTOMATIC FLASHING 
DEVICES. 


F.O.B. Lendon $337.12 
CALF. New York $356.2 


16, WIGMORE 


Cablegrams 


IN ASSOCIATION WITH 


STREET, LONDON, W.1., 


Telephone 


ENGLAND 


Clemclarke. London Langham 2242 


ALLIED INSTRUMENT MANUFACTURERS LTD., 


OF LONDON 


Seme of the instruments in the Clement, Clarke range 


NEW PROJECTION 

PERIMETER 

NEW PATTERN SLIT LAMP 
PRACTITIONERS CHELROSCOPE 


NEW MADDON HANDPRAME 
MADDON WING TEST 
REMY SEPARATOR 


DLOCHROME LETTER TEST 
FO EOSCOPE 

AIMARK OPHTHALMOSCOPE 
ISHIHARA COLOUR TEST 


AND HOME MODEL 
VARIABLE PRISM STEREOSCOrt 


PIL EON CANTONNET STEREOSCOPE 
WORTH TEST 


NEW HAND OPERATING LAMP 


= 
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here are the 


salient facts about 


Ophthalmic Solution 
Furmethide’ lodide 


furtrethonium iodide, S.K.F., 10% 


‘= for use in Glaucoma 


1. Ophthalmic Solution ‘Furmethide’ Iodide is 
non-irritating even on prolonged use and rarely, 
if ever, produces systemic reactions. 


2. Development of tolerance to ‘Furmethide’ Iodide has not 
been encountered. Instances of sensitivity are rare. 


3. Because of its unique resistance to cholinesterase, 
*Furmethide’ lodide does not require the use of a 
cholinesterase inhibitor. 


4, Its successful use has been particularly noteworthy in 
many cases in which other agents failed. 


a *Furmethide’ lodide is the first cholinergic drug to be 
aceepted by the Council on Pharmacy and Chemistry 

for use in glaucoma. It has been found exceptionally 
effective in reducing intra-ocular pressure in a wide range 
of glaucomatous conditions, both primary and secondary. 


EF An important contribution to GLAUCOMA therapy 


Smith, Kline & French Laboratories, Philadelphia 
*T.M. Reg. U.S. Pat. Off 
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The Keeler SENIOR WIDE-ANGLE 
OPHTHALMOSCOPE 


HIS popular and well established ophthalmo- 
scope is ideal for the ophthalmic surgeon. It 
embodies the following noteworthy features: 


Wide angle of view. 


®@ Brilliant illumination with variable con- 
trol. 


Corneal reflex reduced to a minimum. 
Finger-tip control focussing device. 


® Pinhole disk for detailed macular ex- 
amination. 


Red-free filter. 


Anti-glare hood to exclude extraneous 
reflection. 


Wide range of viewing lenses, i.e., plus 
30 and minus 50 dioptres. 


@ Magnified and illuminated indicator for 
lens power. 


@ Pre-centered bulb which eliminates all 
mechanical adjustment. 


Robust construction. 
Durable finish. 


Convenient interchangeability of com- 
ponents. 
INTERNATIONAL CONGRESS OF OPHTHALMOLOGY 


LONDON 
KEELER STANDS NOS. 10 ond 33 


The illustrations show the Keeler Senior Wide Angle 
Ophthalmoscope on battery handle to the left, and on 


mains cord handle fitted with dimming switch to the 
right. 
Full details of these and other instruments of the 


Keeler range may be obtained by direct application to 
the U.S. Sales Office now established at the undermen 


thone d address 


No. 617, SOUTH FIFTY-SECOND STREET 
PHILADELPHIA 43, PA. 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


SCHWEIGGER HAND PERIMETER 


J pow is a portable instrument adapted for plotting perimetric fields 
= or for measurement of monocular rotation by the corneal reflex or 
Purkinje image method. 


The instrument is held by the patient with a plate against the inferior 
margin of the orbit to fix the position of the arc before the eye. The arc 
has a radius of 17 cm and covers a field of 180 degrees, It may be rotated 
to any desired angle and a graduated disc indicates the angle in use. The 
arc is marked in degrees. 


The perimeter folds flat so that it is easily portable but is sufficiently sturdy 
for routine examinations in the office. It is nicely finished in black and is 
supplied complete with test objects, a wand and record charts. 

Price $32.50 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface mirrors which 
do away with parallax, this exophthalmometer enables the examiner to measure the 
degree of exophthalmia accurately and rapidly without assistance. 


The right member slides over a calibrated millimeter rule. Each member has two mirrors 
mounted at right angles, one above the other. When the instrument is in position, with 
the two outer points in contact with the temporal margin of each orbit, the profile of 
the cornea is seen in one mirror and the scale in the other. The scale reading directly 
above the corneal image gives its protrusion in millimeters. 


The separation of the two members is shown on the slide, All measurements of the 
same case must be made with the members separated to the same reading on the 


sliding scale. 
Price $47.50 


LONDON 
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A. SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 


THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 
PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 


MILWAUKEE AURORA 
HIGHLAND PARK FREEPORT 


MUSKEGON 
OAK PARK 


MINNEAPOLIS 
DES MOINES 


The catmin lens has been used success- 
fully to correct cases of monocular apha- 
kia for many years. (phthalmologists 
from all over the country have reported 
that the use of a catmin lens restored 
binocular functions and resulted in per- 


fect patient comfort. 


The catmin lens system remains un 
changed. The carefully computed opti- 
cal set-up had to remain the same because 
it had been tested and found satisfactory 
by hundreds of wearers. The improve- 
ment consisted in coating all of the catmin 
elements with magnesium flouride coat- 


ing. 


The use of the low reflectance lens coating 
adds considerably to the light transmis- 
sion of the catmin. This increased trans- 
mission of light into the operated eye re- 
sults in more nearly equal amounts of 
light reaching the two eyes and tends to 


cut down the adjustment period. 


IMPROVED CATMINS 


IF ITS A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


We have a letter from a catmin patient, 
a man of considerable training in physics, 
in which he states “Fifteen minutes 
(spent in adjustment) after opening 
your mailing box, I experienced stereo- 
scopic vision for the first time in over 


four and one-half years.” 


Occasionally, when considerable time has 
elapsed between the operation for cata- 
ract removal and the fitting of the cat- 
min lens, the patient has diplopia. When 
double vision occurs, the temporary use of 
prism fitovers will almost always clear 
up the trouble. As the patient’s binocu- 
lar vision improves the amount of prism 
can be reduced and eventually the 


prism can be taken off all together. 


In a small percentage of cases some prism 
must be incorporated permanently in the 


lens that corrects the unoperated eye. 
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eo-Synephrine hydrochloride, o well tolerated, reliable vaso- 
constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: 1/8% solution. 
Fo. rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 


For prompt and short acting mydriasis virtually free from 


cycloplegia. 


Preoperative Use: 2.5% solution and 10% solution. 
For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% ¢ ne» 
For freeing recently formed posterior — ~~ 


synechiae as well as for prevention 
of synechice formation in uveitis 


(with atropine). 
Glaucoma (certain cases and tests): 
solution, 10% emulsion and 2.5% solution. 
HYDROCHLORIDE 


For the provocative test for angle block 
as well as for the shadow test. ‘ Brand of 
, Phenylephrine hydrochloride 
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The secondary tumor most often encoun- 
tered in the eye is metastatic carcinoma; 
nonetheless it is rare and only occasionally 
reported. It has been pointed out that this 
tumor is far more frequent than references 
in the literature would indicate, since pa- 
tients with cancer are not systematically 
examined for ocular involvement. It is gen- 
erally conceded that many metastatic eye 
lesions are overlooked, for some are located 
paracentrally and develop slowly, and in 
numerous instances the general condition of 
the patient is so grave that eye disturbances 
pass unnoticed. 

Since visual disturbances are the usual 
symptoms of ocular metastasis, practically all 
cases of metastatic carcinoma of the eye 
have been reported by ophthalmologists, but 
only a few have contributed more than one 
case, The estimated frequency, as reported 
from ophthalmic clinics, varies from 1 in 
35,000 (Payne," 1932) to 1 in 150,000 
( Sattler,? 1926). Michail’ (1932) examined 
48,000 eyes microscopically, and found only 
one with metastatic carcinoma. 

Reference to texts in general pathology 
would lead to the impression that secondary 
carcinoma of the eye is of little significance ; 
at least it is not discussed. The few studies 
of the condition and reviews of the rather 
scant literature have resulted in reports 
chiefly statistical in nature, with emphasis 


*From the Registry of Ophthalmic Pathology, 
Armed Forces Institute of Pathology. Read before 
the Section on Ophthalmology, College of Phy- 
sicians of Philadelphia, April, 1949 

t Consultant in Ophthalmology to the Office of the 
Surgeon General 
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METASTATIC CARCINOMA OF THE EYE* 


James N. Greear, Jr,* M.D 
Washington, D.C 
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on the site of the primary tumor rather than 
on the specific location of the ocular metas- 
tasis. Godtfredsen* made a study of the eyes 
of a large group of patients at the Radium 
Centre and Eye Clinic of the Finsen Insti- 
tute in Copenhagen, All patients with any 
eye complaint were examined and, in addi- 
tion, systematic examinations were made of 
the eyes of patients with tumors of the lung. 
Secondary carcinoma of the eye proved to 
be more frequent than had previously been 
supposed. 

In Godtfredsen’s series based on a group 
of patients in Denmark, metastatic carcinoma 
of the eye occurred one third to one half as 
frequently as primary malignant tumors in 
the choroid (malignant melanoma). His 
study showed, furthermore, that tumors in 
the lung gave rise to metastasis to the cho- 
roid just as often as did mammary car 
cinomas, although the latter were about 10 
times as prevalent. 

Figures in support of Godtfredsen’s ob- 
servations were reported by Baker® (1942) 
in a series of intracranial metastatic carci- 
nomas. In 45 percent, the primary tumor 
was in the breast, in 45 percent in the lung, 
and in 10 percent in other locations. 

The first case of ocular metastatic carci- 
noma recorded in the literature was that of 
Perls® (1872). The eyes of a man, 43 years 
of age, who had primary tumor of the lung, 
were examined post mortem and metastatic 
lesions of the choroid were demonstrated in 
each eye. Perls was of the opinion that there 
had been emboli of cancer cells into the 
choriocapillaris of each eye. 

From the time of Perls’s report until 
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JAMES N. GREEAR, IR 


Intraduct adenocarcinoma of the 


(AFIP Ace. 197511) 


Fig. 1 (Greear) 
breast 


1933, Ask" was able to collect 211 cases from 
the literature. Of this number, 152 were veri- 
fied by pathologic examination, while 59 
were diagnosed clinically. The primary tu 
mor was identified in 127 cases. Although no 
effort has been made to search the literature 
for additional cases, it may be assumed that 
approximately 300 cases of metastatic car 
cinoma of the eye have been reported to date. 

The most frequent site for metastatic le- 
sions of the eye is the choroid, usually in 
the posterior pole of the eye and on the 
temporal side of the disc, at the point of 


entry of most of the posterior ciliary arteries. 
other 


However, carcinoma involve 
structures of the eye, particularly the ciliary 
body, the iris, and the optic nerve. A wide 


carcinoma in the 


may 


distribution of secondary 
uveal tract is demonstrated by cases from the 
collection of the Registry of Ophthalmic 
Pathology. Several of these selected for brief 
review illustrate metastatic carcinoma in 
parts of the eve seldom involved and cho 


roidal metastasis with unusual features. 


REPORT OF CASES 
Case 


One case (AFIP Ace. 197511) which re 


cently came under my care is worthy of dis- 
cussion in greater detail. The patient was a 
white woman aged 40 years, whose breast 
had been amputated one-and-one-half years 
previously for adenocarcinoma (fig. 1). 
About one year later frequent headaches 
first occurred, especially in and around the 
left eye, and gradually increased in severity 
Headache had become constant and was more 
severe at night. 

The right eye was normal in appearance. 
The left eye showed a mild ciliary blush, 
with congestion of the anterior ciliary ves- 
sels over the lower temporal quadrant 
of the globe. The base of the iris was pushed 
forward from the 3- to 6-o’clock positions. 
Between the 3- and 4-o'clock positions, a 
whitish gray mass which gave the impression 
of being in contact with the posterior sur- 
face of the cornea protruded from the iris 
angle. At the 6-o0’clock position there was a 
similar mass. Between these two areas the 
iris angle was filled with tissue containing 
new blood vessels. During the next three 
weeks several new, mushroomlike masses 
appeared protruding from the iris angle into 
the anterior chamber between the 3- and 6- 
o'clock positions (fig. 3). The only change 
noted in the fundus was a flat detachment of 


Fig. 2 (Greear). Metastatic adenocarcinoma, skin 
of chest wall, from same case as shown in Fig- 
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the retina in the periphery below and tem- 
porally. 

Because of persistent pain the left eye 
was enucleated three weeks following the 
first examination. 

On transillumination of the eye after enu 
cleation, a shadow was projected from the 
equator to the root of the iris in the lower 


temporal field. Upon opening the globe, just 
anterior to the equator on the lower tem- 
poral side, the ciliary body was diffusely 


Fig. 3 (Greear). Metastatic adenocarcinoma, left 
eye, in anterior chamber angle from the 3- to 6- 
o'clock positions, from same case as Figures 1 and 2 


thickened, pushing the root of the iris for- 
ward (fig. 4). Whitish nodules projected 
from the inner surface of the ciliary body. 
Beginning at the ora serrata, a considerable 
portion of the lower temporal quadrant of 
the retina was detached, with gelatinous exu- 
date in the subretinal space. 

Microscopic examination of the tumor re- 
vealed nests and solid sheets of closely 
packed cells with hyperchromatic nuclei and 
scant cytoplasm. These had infiltrated the 
ciliary body and into the chamber angle an- 
teriorly and also extended back to involve 
the anterior choroid. At the equator opposite 
the main tumor, another small mass of cells 
similar to those described was seen in the 


Fig. 4 (Greear). Metastatic adenocarcinoma of 
ciliary body with extension into anterior choroid 


and into angle of anterior thamber, from same 
case as Figures 1, 2, and 3 


choroid. Many of the tumor nodules had an 
abundant connective-tissue stroma and ne 
crotic centers. The protrusion of tumor nod 
ules from the ciliary body into the anterior 


Fig. 5 (Greear). Pedunculated mass of tumor 
cells extending from ciliary body into anterior 
chamber angle, from same case as Figures 1, 2, 


3, and 4, 
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Fig. 6 (Greear). Metastatix 
ciliary body, and iris (AFIP Acc 


chamber through the angle (fig. 5) pro- 
duced a most unusual picture and might well 
serve as a guide to diagnosis. 

The tumor of the breast was characterized 
by well-formed tubules and acini, while the 
metastatic lesion in the eye consisted of solid 
nests and sheets of cells. In reference to this 
variation in type between the metastatic le 
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sion and the primary tumor, Willis,* in his 
recently published textbook, The Pathology 
of Tumours (1948), stated that “a single 
tumour may show a great variety of struc- 
ture. Thus a cancer of the breast may contain 
areas of cribriform intraductal carcinoma, 
papillary growths, infiltrating adenocarci- 
noma, and polyhedral cell carcinoma, partly 
of ‘medullary’ and partly of ‘scirrhous’ type.” 
Morphologic differences between the meta- 
static lesion and the primary tumor are as 
well recognized by pathologists as the com- 
plex pattern of the primary tumor. 


Case 2 

The ciliary body was the structure most 
extensively involved in a second case (AFIP 
Acc. 119499) in which there was also a sep- 
arate metastasis to the choroid at the equator 
on the same side of the eye (figs. 6 and 7). 
The filtration angle was occluded by exten- 
sion of the tumor of the ciliary body which 
invaded the ciliary zone of the iris. 

On the opposite side of the pupil was a 
small clump of tumor cells growing on the 
anterior surface of the iris. It is possible that 
these cells were carried by the blood stream, 
but the location would suggest that they were 
engrafted on the surface of the iris. 


Case 3 (AFIP Acc, 82616) 


Probably no more than six proven meta- 
static carcinomas of the iris without other 
involvement of the eye have 
been reported. An excellent ex- 
ample from the Registry series 
is typical of the lesion in this 
structure. The iris on the nasal 
and lower quadrant was re 
placed by carcinomatous tissue 
(fig. 8). The eye was enucle- 
ated because of pain from sec 
ondary glaucoma. The patient 
died four months later from 


Fig. 7 (Greear). High-power 
view of iris lesion, from same case 
as Figure 6. 
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Fig. 8 (Greear). Metastatic car- 
cinoma of iris with occlusion of 
chamber angle (AFIP Acc. 82616). 


generalized carcinomatosis 
from a primary tumor in the 
lung. 

Three of the cases (AFIP 
Ace. 81119, 81665, 69650) re- 
viewed were examples of inva- 
sion of the nervehead by ex- 
tension of metastatic carcino- 
ma of the choroid (figs. 9 and 
10). In two instances the tu- 
mor cells had invaded the reti- 
na, which is rarely involved, 
even secondarily. In a section from one 
specimen, a few tumor cells were seen pos- 
terior to the lamina cribrosa. 

In another case (fig. 11) (AFIP Acc. 
57689) the metastatic tumor appeared to be 
primary in the optic nerve and to have ex- 
tended into the nervehead and thence to the 
choroid, thus following in reverse order the 
course of extension in the three preceding 
cases. 

Metastatic carcinoma which involves the 
optic nerve primarily is so seldom observed 
that this case and the case reviewed here is 
worthy of special mention even though it 
has already been reported by McDannald 
and Payne.® 


Case 4 


The patient was a white woman, aged 42 
years. Ophthalmoscopic examination revealed 
a light gray, slightly elevated mass at the 
temporal side of the disc and continuous 
with it. The eye was enucleated because of 
pain. The optic nerve measured seven mm. 
in diameter just behind the eye. The nerve 
fibers were replaced by tumor cells. The new 
growth penetrated the cribriform plate and 
involved the disc by replacing the nerve 
fibers in a tuftlike arrangement, giving the 
appearance of papilledema. Reese, in com- 
menting on this case, said that he was con- 
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vinced that the carcinoma had metastasized 
first to the optic nerve and that the choroidal 
involvement resulted from extension. 


Case 5 
In another case (AFIP Acc. 93725) there 
was epibulbar metastasis (fig. 12) from an 


Fig. 9 (Greear). Metastatic carcinoma of choroid 


with invasion of nervehead (AFIP Acc. 81665). 
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Fig. 10 (Greear). Metastatic carcinoma of choroid with invasion of retina and 
optic nerve posterior to lamina cribrosa (AFIP Acc. 69650). 


The 


cells had penetrated the sclera along a pos 


adenocarcinoma of the breast tumor 


terior ciliary artery from the metastatic Je 


it 


Carcinoma metastatic in optic 


roid (AFIP Acc 57689) 


Fig. 11 


(Greear ) 
nerve invading the che 


sion, but none had yet reached the interior 
of the eye. Extension of metastatic carci- 
noma of the orbit into the eye by way of 


the vessels is rarely observed. 


CASE 6 


Three separate, unconnected masses of tu- 
mor cells could be seen in the choroid in 
another case (AFIP Ace. 159525) (fig. 13). 
Each of these masses was flat and extended 
laterally in typical fashion. The fact that 
three lesions, apparently at the same stage of 
development, were present in the same eve 
would strengthen the belief that a shower of 
emboli accounted for their implantation. 


Case 7 


Metastatic carcinoma of the choroid in 
another instance (AFIP Acc. 111881) (fig. 
14) has taken on an unusual configuration 
and has protruded into the space normally 


occupied by the vitreous. 


Case 8 


In still another unusual example ( AFIP 
Acc, 36871), the choroidal metastasis from a 
primary carcinoma of the lung has per- 


forated Bruch’s membrane (fig. 15) and 
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Fig. 12 (Greear). Epibulbar 
metastatic carcinoma invading 
sclera along emissary canal (AFIP 
Acc. 93725). 


grown rapidly into the sub- 

retinal space. The carcinoma 

of the lung was not discovered 

until after the choroidal tumor 

was identified microscopically 

as a metastatic lesion. Rupture 

of Bruch’s membrane by meta- 

static carcinoma of the cho- 

roid, as noted in this instance, 

is rare. The tumor tends to 

spread laterally because it 

meets with less resistance as 

it extends between the layers 

of the choroidal stroma. Malignant melanoma 
of the choroid, on the other hand, commonly 
breaks through Bruch’s membrane. 


REVIEW OF LITERATURE 
Another metastatic carcinoma of the cho- 
roid, interesting from the point of view of 


diagnosis, was first reported by Wilder.’® 


The initial symptom of a 33-year-old white 
soldier was dimness of vision in the right 
eye. A tumor of the eye was seen on oph- 
thalmoscopic examination and roentgeno- 
grams then revealed lesions of the lungs and 


bones. 
Changes appeared in the left fundus 10 
months after the original symptoms, and the 


Fig. 13 (Greear). Three separate contemporary lesions of metastatic 
carcinoma in choroid (AFIP Acc. 159525) 
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patient died two months later. Autopsy re- 
vealed tumors of both lungs with widespread 
metastasis. Because the first symptoms were 
in the eye, it had been regarded as the site 
of the primary tumor and the generalized le- 
sions as metastatic from malignant melanoma 
of the choroid. However, on histologic ex- 


Fig. 14 (Greear). Unusual configuration of meta- 
static carcinoma of choroid grossly resembling 
malignant melanoma (AFIP Acc. 111881). 


amination the lung tumor proved to be 
adenocarcinoma and the lesions in the eyes 
metastatic, 

In her discussion Wilder®® mentions four 
other cases from the Registry in which the 
ocular metastasis was discovered before a 
primary carcinoma was suspected; in two 
of these the site of the primary tumor was 
the lung. Forty one of the 44 cases reviewed 
in this study were included in her series, In 
the largest number the ocular carcinoma was 
secondary to a tumor in the breast with the 
lung second as a primary site 

Examples of metastatic carcinoma of the 


eye in structures other than the choroid are 
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occasionally found in the literature. Knapp" 
reported a metastatic tumor of the ciliary 
body which had pushed the iris away from 
its peripheric attachment. The growth was 
whitish gray and highly vascular; it was 
covered by a flaky white material which in 
places was massed in the form of balls. 
Microscopically, these proved to be tumor 
cells. In Knapp’s opinion, isolated metas- 
tasis in the ciliary body or iris without in- 
volvement of the choroid is most unusual. 

Duke-Elder™® stated the same view even 
more emphatically and referred to metastatic 
carcinoma of the ciliary body as a “pathologi- 
cal curiosity” with no distinguishing diag- 
nostic features. However, the whitish mush- 
roomlike protrusions seen in the case dis- 
cussed at length in this series and the ball- 
like nodules described by Knapp may con- 
stitute a distinctive feature. 

Sanders” reported a case of metastatic 
carcinoma of the iris in which there was no 
involvement clsewhere in the uvea, the fourth 
of its kind in the literature at that time. In 
his opinion, metastatic carcinoma of the iris 
should be suspected in the presence of a dis- 
crete nodule in the stroma of the iris, usu- 
ally near the pupil. The nodule is generally 
white or pink and may be lobulated. In dis- 
cussing the 17 cases of metastasis to the iris 
(13 with other ocular involvement) in the 
literature, Sanders stated that the breast was 
the primary site in 11, thyroid in two, bron- 
chus, stomach, prostate, and esophagus in 
one each. 

The anterior chamber of the eyes of ex- 
perimental animals has been successfully 
utilized as a tissue-culture medium for neo- 
plasms. In the human eye, metastatic car- 
cinoma generally spreads laterally in the 
uveal tract by continuity and the cells show 
little tendency to break off, become attached 
elsewhere, and continue to grow. Goldsmith"* 
reported such a case, probably the only one 
on record. There were metastatic lesions in 
the root of the iris, the ciliary body, the 
choroid, and the sclera, and carcinomatous 
masses free in the anterior chamber. In this 
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instance secondary carcinoma was growing 
in the anterior chamber in the manner of a 
tissue culture. 

Davis*® reported a metastatic carcinoma of 
the optic disc. He remarked on the ophthal 
moscopic resemblance of the lesion to papil- 
ledema. There is no doubt but that the oph- 


of growth of metastatic carcinoma of the 
choroid, laterally between the planes of the 
choroidal stroma, causing minimal thicken- 
ing. This results in a fairly typical ophthal- 
moscopic appearance, as Duke-Elder'* has 
pointed out. In his opinion the diagnosis of 
metastatic carcinoma of the choroid might be 


Fig. 15 (Greear). Unusual example of metastatic carcinoma of choroid breaking through Bruch’s 
membrane and clinically resembling malignant melanoma (AFIP Acc. 36871) 


thalmoscopic appearance of the lesions in- 
volving the optic nerve, which have already 
been described, would present a similar clin- 
ical picture. In his discussion of the mecha 
nism of metastasis he recalled that von Reck- 
linghausen had been the first to emphasize 
that retrograde extension is a frequent means 
of the spread of cancer, especially in organs 
having a venous pulse. 

Smoleroff and Agatston’* reported the 
only case on record of metastatic carcinoma 
involving the retina alone in the eye. As pre- 
viously mentioned, two cases in the series 
from the Registry show invasion of the 
retina adjacent to the nervehead by exten- 
sion from the optic nerve. 

De Long" drew attention to the manner 


based on such features as the pale gray color- 
ing, mottling of the surface, and indistinct 
borders of the lesion, and its flatness, which 
causes only a degree of thickening of the 
choroid, most marked at the posterior pole. 
Anterior retinal detachment may be an added 
feature. 
Discussion 

It has been emphasized that carcinoma, in 
general, metastasizes by way of the lym- 
phatics. It is also true that certain carcino- 
mas have a tendency to metastasize by way 
of the blood stream. However, toward the 
terminal stages of malignant disease of any 
type metastasis is more often blood borne. 

When metastasis to the eye occurs, the 
primary lesion is usually located in the breast 
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or lung, and in these cases it is simple to 
postulate the mechanism of metastasis. How- 
ever, in a sigmiicant number of cases, the 
primary tumor is found in the abdomen. In 
cerebral, as well as ocular metastasis, it has 
sometimes been noted that there is no evi 
dence of pulmonary involvement. It is gen 
erally accepted that remote metastasis takes 
place through the blood stream, emboli lodg- 
ing in smaller arterioles or capillaries. Some 
authors have advanced the view that indi 
vidual tumor cells may pass through pul 
monary capillaries and then on to the brain 
or structures of the eye. 

Katson™* has suggested a different mecha- 
nism for the production of metastatic lesions 
of structures within the cranial cavity. He 
based his views on post-mortem injections 
of the human venous system and on experi 
ments with animals. He demonstrated a set 
of valveless, plexiform, longitudinal venous 
the 


sinuses to the pelvic veins without mediation 


channels which join cranial venous 
of the lungs. The “vertebral system of veins” 
carries the blood at low pressures, and the 
direction of flow is subject to arrests and re- 
versals, These vessels are of particular sig 
nificance during compression of the chest 
ind abdomen in coughing, lifting, and strain 
It is conceivable that sufhcrent merease 


ing 


in thoracic and abdominal pressure might 
produce a reversal in the sinuses of the brain 
which might be transmitted to the vessels of 
the eve 

The usual life span following the ob 
servation of metastatic lesions in the eye ts 
between six months and one year; the aver 
age is approximately seven months There 
is evident that metastatic carcinoma 


late 


fore, it 


involving the eve ts a manifestation, 


probably indicative of generalized caret 
nomatosis. Major surgical procedures should 
be avoided whenever possible, once meta 
static lesions of the eve have been diagnosed 
Furthermore, radical procedures for the re 
moval of the primary carcinoma should not 


be undertaken until the eves have been stud 
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ied for ocular involvement indicating that 
generalized carcinomatosis has already oc- 
curred. The presence of an intraocular tumor 
demands that a careful survey be instituted 
for evidence of a primary lesion elsewhere. 
If the eve lesion proves to be secondary, op 
eration should not be resorted to except for 
relief of pain. 

When severe pain is not a factor, Lemoine 
and Mcleod"® have demonstrated that useful 
vision may be retained, even when both eyes 
are involved, by employing X-ray therapy 
to the the choroid. 
They reported a case of bilateral metastatic 


metastatic tumors of 
carcinoma of the choroid with detachment of 
both retinas. Following X-ray therapy, there 
was re-attachment of the retina in one eye, 
resulting in useful vision until the death of 
the patient. 


SUMMARY 


Recent studies of groups of patients under 
treatment for carcinoma indicate that metas- 
tasis to the eye is more frequent than pre 
viously supposed, and, further, that meta- 
static lesions in the eye are relatively far 
more frequent from primary carcinoma of 
the lung than of the breast. 

A review of a series of ocular metastatic 
carcinomas in the collection of the Re gistry 
of Ophthalmic Pathology demonstrates that 
lesions involve the ciliary body, the iris, the 
optic nerve, the sclera, and the retina, as well 
as the choroid 

The grayish white nodules seen in the 
angle of the anterior chamber in metastatic 
carcinoma of the ciliary body may be of 
diagnostic significance. 

The eyes of patients with primary carci- 
noma of the lung or breast should always be 
carefully examined for metastatic lesions. 

Metastatic carcinoma in the eyes is an in- 
dication that generalized carcinomatosis has 
already occurred. Therefore radical surgical 
procedures or enucleation should only be per 
formed for relief of pain. 

2000 Massachusetts Avenue (6). 
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ENDOPHTHALMITIS* 


GyuLa Lucossy, M.D. 
Budapest, Hungary 


Therapy is a most gratifying field of 


medicine, It can be developed to a true art 
by individual skill and adequate medicines. 
However, there are still some diseases of 
the eye, the therapy of which seems an in 
soluble problem ; for example, metastatic ab 
scesses of one or both of the vitreous bodies 
in septicemia, cr purulent inflammation re 
sisting every therapy after the penetration 
of foreign bodies into the eve. Occasionally, 
uneventful operation of a cataract may be 
followed by infection which may represent 
a difficult problem. 

The therapy of endophthalmitis—irrespec- 
tive of its posttraumatic, postoperative, or 
metastatic origin—has been inefficient. For- 


* From the Department of Ophthalmology of the 
Hospital of The Order of Hospitalers 


merly, there was no efficacious drug upon 
which the ophthalmologist could rely to save 
the eye. In cases of endophthalmia metasta 
tica the patient's life might also be lost. In the 
words of Axenfeld, “the basic disease giving 
rise to a bilateral eye process is fatal in 85 
percent of all cases.” 

The sulfonamides brought a revolutionary 
change in the treatment of this condition, 
and, since the advent of penicillin, it may be 
fairly stated that these processes no longer 
jeopardize a life. On the other hand, the 
sight of the diseased eye cannot always be 
saved even by penicillin therapy. 

Case 1. A woman, aged 48 years, developed 
septicemia which started from a whitlow. Broncho- 
pneumonia, meningitis, and bilateral abscess of the 
vitreous followed. Despite the fact that she was 


given 2,000,000 units of penicillin daily, chemosis 
and protrusion ensued 
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One week after the onset of the eye lesion, 0.5 
ec. of the exudate was withdrawn from each eye, 
and the same quantity of penicillin was injected into 
the abscess. This procedure was repeated one week 
later. Both chambers became clear, deeper, and 
the chemosis ceased, but the eyeballs became soft, 
the lenses gray, and light perception ceased. (Ob- 
served at St. John’s Hospital, Budapest.) 


The penicillin directly injected into the 
vitreous brought about regression of the 
acute inflammatory relief 
from pain, although vision was lost. Clinical 
and experimental data alike have shown that 
the injection of penicillin into the vitreous 


symptoms and 


body is not free from risk. According to von 
Sallmann, Meyer, and Di Grandi, penicillin 
applied by this route may give rise to a mild 
retinitis, or, in severe cases to a circum- 
scribed atrophy of the retina. Repeated in- 
jections frequently result in permanent dam- 
age to the retina and lens. The experiments 
of Leopold, Wiley, and Dennis on rabbits 
have shown that the same applies to strepto- 
mycin, 
Case 2. A man, aged 72 years, had an intra- 
capsular cataract extraction with round pupil. In 
24 hours endophthalmitis and 
panophthalmitis (pneumococcus) developed. Mas- 
sive doses of sulfonamide were administered, 
100,000 units of penicillin were injected intramus- 
cularly, the prolapsed suppurating parts were re- 
moved, and the chamber was irrigated with two cc. 
of penicillin. On the next day this treatment was 
repeated. By the third day, the eye was painless but 
shrunken. One month later enucleation was per- 
(Observed at St. John’s Hospital.) 


postoperatively 


formed 


Although energetic local and general treat- 
ment was immediately started, the virulent 
infection resulted in destruction of the eye. 
Nevertheless, a new advantage of penicillin 
administration could be observed : in contrast 
to the painful suppurations observed in simi 
lar cases in the old days, the atrophy of the 
eyeball was painless. If the postoperative in- 
fection is due to a less virulent agent, penicil- 
lin may save the eye, as stated by Sorsby, 
Parry, Laszlo, and Penistan, as well as by 
van Heuven who successfully treated post- 
operative infections by irrigation of the in- 
fected chamber with penicillin 

Dunnington and von Sallmann observed 
purulent endophthalmitis after trephining op 
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erations and applied penicillin by iontopho- 
resis (the positive electrode was placed upon 
the cornea, the negative one upon the neck) ; 
the eye became clear. 

Roenne and Weizenblatt injected penicil- 
lin, in similar cases, into the vitreous with 
satisfactory results. Sorsby and Ungar claim 
that intraocular infections should in any 
case be treated as early as possible. The best 
result may be expected from the subconjunc- 
tival administration of penicillin, 50,000 
units every six hours at least for the first 
24 hours and, if possible, for 72 hours to 
guard against recurrence. 

Case 3. The eye of a man, aged 21 years, was 
perforated by a piece of iron. He was immediately 
admitted to the eye department. In addition to the 
usual local treatment, 1,000,000 units of penicillin 
were administered intramuscularly. No endophthal- 
mitis or panophthalmitis developed. 

After dismissal he received out-patient treatment 
in the eye department: for two days, 0.5 cc. 
(10,000 units) of penicillin subconjunctivally and 
1.5 cc. retrobulbarly. Four days later the eye under- 
went painless shrinkage. The inflammation ceased 
The eye is now a good support for a motility 
prosthesis 

As in many other cases, the penicillin in- 
jected intramuscularly was incapable of pene- 
trating into the blood-aqueous barrier in a 
concentration sufficient for a satisfactory ef- 
fect. In order to obtain a suitable concen- 
tration of penicillin in the aqueous chamber, 
one should, as shown by the animal experi 
ments of Struble and Bellows, and Sorsby 
and Ungar, apply 40 to 50 times the usual 
doses. The fact that rather high doses of 
penicillin failed to prevent the development 
of endophthalmitis can thus be explained. 

Similar cases occur rather frequently in 
ophthalmic practice—a foreign body pene- 
trating the eyeball may be removed in good 
time and yet the infection cannot be com- 
bated. Ida Mann reported on 28 patients 
treated for penetrating injuries. To combat 
intraocular infection she injected penicillin 
into the chamber, through a keratome in- 
cision by means of a lacrimal cannula; 0.25 
cc. of penicillin solution, containing 1,000 
to 50,000 units, was given at each treatment. 
The more diluted solutions had a more favor- 
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able effect. The sight of two eyes was saved ; 
in 15 eyes vision was lost; 12 enucleations 
had to be performed. 


Case 4. One eye of a man, aged 48 years, was 
perforated by a copper wire the end of which 
penetrated into the lens. The protruding end of 
the wire could be grasped at the center of the 
cornea with Kalt’s forceps. Three days after the 
injury endophthalmitis set in. Although the exudate 
filling the lower third of the chamber was re- 
peatedly tapped and massive doses of sulfonamide, 
together with foreign-protein therapy, were ad- 
ministered, the inflammation did not subside. Then 
we injected, once a day for three days, 0.2 cc. 
(4,000 units) of penicillin into the chamber, 0.8 cc. 
(16,000 units) subconjunctivally, and 1.0 cc. retro- 
bulbarly, directly after the puncture. The 120,000 
units given locally caused the inflammation to re- 
cede. The wound healed with occlusion of the 
pupil. Six months later the eye was soft and per- 
ception of light was good. 


As may be seen, the penicillin therapy 
given did not preserve the eyeball. Earlier I 
had a patient (Orvostudomanyi Kozleme- 
nyek, 1944) who was treated, after a similar 
injury, with large doses of sulfapyridine ad- 


ministered by mouth and intravenously for 
three days. In one of his eyes the endoph- 
thalmitis healed with visual acuity complete. 
Thus sulfonamide treatment seems to be su- 
perior to penicillin therapy in endophthal- 
mitis. The following case speaks in favor 
of this opinion: 

Case 5. A man, aged 67 years, had a prosta- 
tectomy. After the operation, septicemia occurred, 
in the course of which the patient lost the sight 
of one eye. The endophthalmitis was treated with 
large doses of sulfonamide administered by mouth 
and intravenously at the same time. In two days 
the chemosis and exudation receded. Then we re- 
ceived penicillin and injected intramuscularly daily 
100,000 units for five days 

The condition of the eye became rapidly worse, 
and perception of light ceased after some days. 
The sclera perforated. (Observed at St. John’s 
Hospital. ) 


It seemed that penicillin therapy could be 
made more effective by increasing the con- 
centration of the solution administered lo- 
cally. The drug should be given intramuscu- 
larly and solutions of high concentration 
should, after tapping of the chamber, be in- 
jected into the chamber, subconjunctivally 
and retrobulbarly. This energetic therapy 


would probably result in the preservation of 
the eye and the sight. Until this can be done, 
the local penicillin therapy should be sup- 
ported by sulfapyridine given simultaneously 
by mouth and intravenously in large doses. 
The following case may demonstrate the 
efficacy of this combined treatment : 


Case 6. On June 10, 1948, a young woman, aged 
20 years, a factory worker, was admitted to the 
eye department. One hour previously while at 
work, she had looked up and, at that moment, a 
knitting needle fell upon her left eye, and then fell, 
by virtue of its weight, to the floor. 

Examination showed vision to be: R.E., 5/5; 
L.E., perception of hand motion. The right eye 
was intact 

The left eye was closed, watering, with con- 
junctival and ciliary injection and tenderness on 
pressure. At the limbus, at about the 7-o'clock 
position, there was a penetrating wound one mm 
in diameter. The anterior chamber was shallow, the 
eyeball soft, the pupil contracted with a sluggish 
reaction to light. No red reflex could be obtained 
from the fundus. Atropine and sulfonamides were 
prescribed. 

On June 11th, chemosis, an infiltrated corneal 
wound, and exudate at the floor of the chamber 
could be seen. The pupil was medium in width and 
partly filled with exudate. Through its outer area 
some red reflex could be seen. The irritation and 
tenderness of the eyeball was increased. The pene- 
trating wound was cauterized and the chamber was 
tapped. 

After the evacuation of the exudate 0.2 cc. of 
penicillin (4,000 units) was injected into the 
chamber through Anel’s cannula, 0.8 cc. subcon- 
junctivally, and 2.0 cc. retrobulbarly. Drops of one 
percent adrenalin solution were applied. In addi- 
tion, sulfapyridine was administered three times a 
day, two tablets each dose by mouth, 5.0 cc. intra 
venously, and 10 cc. of milk were given sub- 
cutaneously. At eight o'clock that evening the 
temperature was 388°C, the chamber clear, the 
pupil wide, with unchanged exudate. Again penicillin 
was given subconjunctivally (20,000 units) and 
retrobulbarly (20,000 units) together with 5.0 cc 
of sulfapyridine intravenously. 

On June 12th, the chemosis was gone, the 
chamber was clear, the pupil wide, the exudate 
decreased. A red reflex could be seen on exami- 
nation of the fundus. Vision was 5/20 

The corneal wound was reopened, the aqueous 
fluid was allowed to flow, then the chamber was 
irrigated with 0.5 cc. (10,000 units) of penicillin 
solution. Three drops of one-percent adrenalin 
solution were given and atropine was instilled 
repeatedly. Sulfapyridine was prescribed by mouth 
in the same dose. Twenty-five millions of S. typhi 
were given intravenously. In the evening the 
temperature rose to 40°C. 

By June 13th, the eyeball was no longer tender; 
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the chamber was clear, the pupil wide. The exudate 
was reduced to half the pupil. Vision was 5/12 
Five times a day atropine was instilled, and three 
times a day two tablets of sulfapyridine were given 
by mouth 

On June 14th, the eyeball was less hyperemic 
The depth of the chamber was normal. No exu- 
date could be seen in the area of the pupil. The 
vitreous was slightly turbid, in its inner half shreds 
of clotted blood were floating. Vision was 5/10 
Atropine drops were continued and a protecting 
glass was prescribed 

When the patient was discharged on June 2!st, 
vision was 5/5 in both eves. The left eve was still 
slightly hyperemic. There was a small scar at the 
corneal border, at about the 7-o'clock position. Be 
hind the scar there were some vitreous floaters 
At the immer lower quadrant of the retina there 
was a grayish yellow spot about one-fourth dis 
diameter in size. This was where the knitting needle 
had stopped when it perforated the globe. Around 
this site, spots and stripes of blood were to be 
seen. Otherwise, the fundus was intact. The patient 
was told to continue the atropine instillation and 
to wear dark glasses for two weeks 

When demonstrated at the Centennial Medical 
Week, Section on Ophthalmology, on September 
6, 1948, the retinal and hemorrhages were 
ihsorbed. In addition to corneal and retinal 
sears there was small opacity at the site of the 
vitreous hemorrhave eveball was white, the 
sight complete 


It may be seen from Case 6, local peni 


cillin therapy and general sulfonamide thet 


apy may be combined most effectively Of 


course, general conclusions should not be 
drawn from a single case, but the result in 
Case 6 is impressive and permits the hope 
that similar results may be obtained in simi- 
lar cases through this procedure. 


SUM MARY 


Local penicillin therapy in posttraumatic, 
postoperative, and metastatic endophthalmitis 
should not be expected to be effective unless 
the dosage is increased. Injection of peni- 
cillin into the anterior chamber and vitreous 
body, as well as subconjunctival and retro- 
bulbar injection, failed to bring about re- 
covery when used separately. Simultaneous 
application of these procedures combined 
with corneal puncture can result in preserva- 
tion of the eye. 

The best results can be obtained if local 
penicillin therapy is combined with the gen- 
eral administration of sulfonamides. When 
an endophthalmitis occurring after a pene 
trating injury was treated with penicillin lo 
cally and sulfapyridine by mouth and intra- 
venously simultaneously, rapid and complete 
recovery followed, 
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EFFECT OF AUREOMYCIN IN OCUL 


REPORTS OF 


AR COMPLICATIONS OF LEPROSY* 


TREATMENT 


Davip C. M.D. 


Saint Paul 


Reports’ of rapid improvement in several 
forms of conjunctivitis and keratitis follow 
ing the use of ophthalmic aureomycin* solu- 
tion suggested to us that some benefit might 
be obtained from the use of this antibiotic 
in the treatment of some of the common ocu 
lar complications seen in leprosy. These 
short term observations are based upon a 
treatment experience of three months, dur 


ing which time reports were collected on 30 


patients treated with aureomycin and their 
progress was compared with that of 20 other 
patients treated only with the ordinary mer 
curial and boric-acid eye washes routinely 
used in this hospital. It is admittedly ex 
traordinarily difficult to evaluate clinical im 
provement in leprosy but it is believed that 
the objective findings of improvement sup 
ported by the evidence of cultures made 
from the conjunctival sac suggest that aureo 
mycin was of distinct benefit. 

All of the 30 patients in the treated group 
were hospitalized or colony patients with 
leprosy of many years’ standing. Some were 
blind and five had had enucleation of a dis 
eased eye, which usually results in these 
cases, in a chronically infected socket. 

Keratitis of all degrees from a micropunc- 
tate keratitis to a complete clouding of the 
cornea with a dense precipitate form was 
included in the group. All of these patients, 
however, suffer from a chronic conjunc 
tivitis. In many this assumes the form of an 
inclusion type of conjunctivitis in which the 


*From the National Leprosarium, Carville, 
Louisiana. Approved for publication by the Surgeon 
General, United States Public Health Service 

t Braley, A. E., and Sanders, M.: Aureomycin 
in ocular infections. J.A-M.A., 138:426 (Oct.) 
1948. 

? Aureomycin for special investigations in leprosy 
was supplied by the Lederle Laboratories to Dr 
F. A. Johansen, medical officer in charge, and to 
the staff of the U. S. Marine Hospital, Louisiana 


Minnesota 


meibomian glands are plugged with thick 
tenacious material sometimes causing small 
cysts or an internal chronic hordeoleum, 

A further complication seen in an ad 
vanced stage in three patients was a chronic 
dacryocystitis of many years’ standing which 
had resisted all previous treatment efforts. 
The control group of 20 patients did not 
have the variety nor extensive pathologic 
condition existing in the treated group. None 
of the patients in the 20 control cases had 
had an enucleation. 

Treatment consisted of an_ instillation 
twice daily of aureomycin hydrochloride oph 
thalmic solution’ prepared by the addition of 
5.0 cc. of distilled water to 25 mg. of aureo 
mycin, 25 mg. of sodium borate and 62.5 mg. 


of All 


given in the clinic or hospital as it was im 


sodium chloride. treatments were 


possible to supply a solution for self-adminis 
tration by the patients in various parts of the 
colony. Further, the solution must be made 
up and used within two days’ time. 

It should be added that the three patients 
with dacryocystitis were subjected to an ir 
rigation of the nasal lacrimal duct by direct 
week, employing 


catheterization once each 


approximately 0.5 cc. of the aureomycin 
solution for each irrigation. Except for this 
variation of technique in these cases, all 
other patients received but one or two drops 
of the solution in the morning and again 


four or five hours later in the afternoon 


clinic. 

After the first eight weeks of a scheduled 
twice-daily treatment such a marked clinical 

§A supply of aureomycin ophthalmic ointment 
was distributed to each patient in the series with 
instructions to use it at night before retiring. The 
universal response from the entire group was re- 
ported as burning and irritation of such degree 
that not more than one or two applications of the 
ointment were attempted. This preparation was 
recalled. 
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had occurred in the entire 
group that, for the sake of convenience and 


mmprovement 


conservation of our limited supply of aureo- 
mycin, the dosage was reduced to one treat- 
ment daily. 

Irritation was reported as occurring with- 
in the first few minutes in a minority of the 
patients but was not commented upon by 
more than five or six. All patients continued 
the treatment without objecting to this minor 
inconvenience. 


DAVID C. ELLIOTT 


Since this entire group of patients had 
habitually presented themselves for years in 
the eye clinic for routine irrigations for the 
removal of crusts and scales from the lid 
margins, or for the removal of the purulent 
discharges which accumulate overnight, the 
treatment with the aureomycin solution was 
inadvertently begun before we had obtained 
a control culture as planned. 

The first cultures, then, were made after 
the group had been treated for a period of 


TABLE 1 
AUREOMYCIN IN OCULAR LEPROSY 


No. of 96 Culture 
treatments A 
taken R.E. L.E. 


2 
3 
4 
5 
6 
7 
9 
0 
2 
4 
5 
6 
7 


(pc) 


Culture Culture 


o 


No cultures taken 


Culture A taken March Ist, four to five hours after morning treatment. 

Culture B taken March 4th, four to five hours after morning treatment. 

Culture C taken March 17th, before morning treatment and 24 hours after previous treatment, schedule 
sluced to one treatment daily for the previous 14 days 


various forms 

Grossly contaminated, no reading made. 
Patient died, no terminal culture made. 
(Gram-positive, Bacillus subtilis. 
Gram-negative, Bacillus proteus. 
Gram-negative, Bacillus aerohacter. 
Staphylococcus albus 


easts 


Short thick Gram-negative bacilli, group not determined. 


Indicates enucleation of eve. 
Dacryocystitis 
Began treatment late 
Began treatment late 
Culture not taken 


maximum available 48. 
maximum available, 24 


RE. L.E. RE. L.E. 
&3 
66 ; 
57 
(x) 0 ox 
(x) 76 ox 
40 o o 
&3 1) o _ 
64 o o (2) 4) d d 
1 74 o o 
{ 86 
70 ON (4) (4) (5) - 
18 (D.C.) &2 a 
76 
1B (x) 74 on o 
1 50 
18 (D.C.) 79 
19 (x) 77 o o - 
20 61 
66 
52 
27 
y 
d. 
(1) 
(2) 
(3) 
(4) 
x. 
D.C 
t 
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eight weeks. As may be seen in Table 1, the 
group followed the treatment schedule re- 
markably well for in this period there were 
96 opportunities for treatment and several 
patients received more than 80. The 27 pa- 


tients reported in Table 1 received aureomy- 
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bacteriologist on this patient, Case 9, were a 
Gram-negative bacillus of the proteus group 
and a second bacillus of the aerobacter 
group. 

Cultures were made on a total of 50 pa- 


tients, 30 being treated with aureomycin and 


TABLE 2 


PATIENTS RECEIVING LESS THAN 10 PERCENT 


Culture 


No. of 96 
treatments 
taken 


undetermined 
undetermined 
undetermined 


cin ophthalmic solution with a fair degree 
of regularity between January 5, 1949, and 
March 1, 1949. No patient is reported in this 
table who did not take 40 or more treatments 
in this period, with the exception of two 
(cases 22 and 23) who began late in the 
study, one receiving 18 of 48 possible treat 
ments and the second 17 of 24 possible treat- 
ments. 

The last four patients listed in Table 1 
(cases 24, 25, 26, and 27) took the treatment 
throughout the period with a high degree of 
regularity, one of these accepting 86 of the 
96 treatments available, but cultures were 
not taken on any one of these four. All 
showed marked clinical improvement, how- 
ever, and they all received more than 50 per 
cent of the scheduled treatments. 

In Table 2 we account for the remaining 
three of the 30 patients treated with aureo- 
mycin. These three began treatment in Janu 
ary but presented such an irregular attend- 
ance record that no attempt was made to 
catalogue the variable pattern of their visits, 
which were, however, less than 10 percent 
of the treatments offered. 

One patient in the group reported in Table 
1 died of an intercurrent infection. Although 
64 treatments had been administered, there 
was no apparent improvement in the extreme 
chronic conjunctivitis which he had had for 
many years. The organisms reported by the 


OF TREATMENTS AT IRREGULAR INTERVALS 


Culture 


Culture 


20 controls not treated with aureomycin. 
Plates were poured with proteose-tryptone 
agar (difco). The secondary invading or- 
ganisms in the conjunctiva were Gram-posi- 
tive Bacillus subtilis in pure culture ; Staphy- 
lococcus aureus in pure culture; a Gram- 
negative bacillus of the proteus group; a 
Gram-negative bacillus of the aerobacter 
group; and several forms of yeast. 

At the end of eight weeks’ treatment 
schedule, the first cultures on the treatment 
group were made in the afternoon, four to 


TABLE 3 


CULTURES ON CONTROL GROUP WITH NO 
AURFOMYCIN THERAPY 


Culture 


. RE. L.E R.E. L.E. RE L.E. 
28 0 o 4) (4) 
29 
30 0 o o o } 

Case 
RE. L.E. 

Be 31 (4) (4) 

32 (5) (5) 

33 
34 

35 
36 - 

37 

38 (4) (4) 

39 

40 (4) 

41 

42 

43 

44 

45 (5) (5) 

is 47 (4) (4) 
hes 48 (4) (4) 
ae 49 
50 
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five hours after the morning treatment. As 
can be seen from Table 1—Culture A—all 
plates were sterile, with the exception of 
Case 8 which showed Gram-positive Bacillus 
subtilis and Case 21 and Case 22 which 
showed yeasts 

Three days later Culture B was taken 
before the morning treatment and after a 
lapse of 19 to 20 hours following the after 
noon treatment of the previous day. All cul 
tures were sterile with but two exceptions, 
Case 9 (this patient subsequently died) and 
Case 12 which showed Staphylococcus albus 
in pure culture, This patient has an extensive 
keratitis in this remaining left eye together 
with a severe chronic conjunctivitis involving 
the enucleated right eye. As 


four 


the socket of 


the various veast forms observed in 


patients of the group were irregularly re 
ported we omit their consideration in this 
study of secondary organisms Therefore, it 
is seen that only three of the 23 patients who 


scheduk 


organisms in 


followed a satisfactory treatment 


showed invading secondary 


conjunctival sacs 


thet This improvement 
was subsequent to a treatment schedule call 
ing for aureomycin instillations twice daily 

The improvement observed clinically and 
supported by bacteriologic examinations on 
this group contrasts sharply with the find 
ings in 20 patients, not treated with aureo 
mvein, who received only routine care but 
from whom cultures were made by the same 
methods and at the time, Seven of 
these 20 


Staphylococcus albus or Gram-negative ba 


patients showed infection with 


cilli, although their ocular complications and 
leprosy were less extensive and not so ad 
vanced as in the treated group 

From a clinical 


viewpoint, the 


ment observed in the 30 cases treated with 
remarkable 


firm, free of crusts, and light 


aureomycin was The conjunc 
tiva became 
pink in color im contrast to the edema and 
beef-redness of chronic conjunctivitis. There 
was a real and considerable improvement in 
the appearance of the cornea with a degree 


of brilliance restored to the surfaces 
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On slitlamp examination the areas of 
superficial punctate keratitis, sometimes seen 
as small plaques on the surface, had im- 
proved. The plaques tended to disappear, 
leaving only a pitting on a surface otherwise 
free of damage. There was no alteration im 
the deeper diffused keratitis along the course 
of the corneal nerves in the superior tem 
poral quadrants. Improvement was also ob 
served on the surfaces of those corneas 
which had become nearly completely opaque 
with a precipitate type of keratitis through 
out the substantia propria. 

Although no aureomycin was available tor 
administration in most 


simultaneous oral 


cases, one patient was treated with rather 
heroic doses of aureomycin by mouth. He re 
ceived 2,000 mg. in one 24-hour period. This 
patient was suffering from an acute leprous 
iridocyclitis of his left and only remaining 
eve. Aureomycin ophthalmic solution was in 
stilled locally on a three-hour schedule for 
24 hours and two capsules (250 mg. each) 
of aureomycin were administrated four times 
in this period. In addition the patient was 
treated with one percent pilocarpine* once 
daily for two successive days. 

Within 36 hours, this patient had re 
covered completely The entire bulbar con 
junctiva was free from congestion, the in 
tense circumcorneal injection had disap 
peared, and the response of the whole proc 
ess of leprous iridocyclitis was more than 
gratifying to both the patient and ourselves 
We believe that the internal use of aureomy 
cin contributed to the marked clinical im 
provement in the course of this condition, 
a severe ocular complication of leprosy. 

* In the iridocyclitis of leprosy, a glaucoma syn- 
lrome of moderate degree is associated with this 
explosive and destructive complication. We have 
found in the past two years that pilocarpine gives 
the pain and that its cautious 
within 72 


prompt rehet trom 


use generally results im improvement 


hours. Occasionally, when response to pilocarpine 
therapy has not followed within this time we 
have administered streptomycin (0.5 gm.) intra 


when treated wit! 
foreign protem 
remained in the 


Formerly, 


muscularly once daily 
atropine af d 
intramuscularly 


spitel tor 2.3 r 4 weeks 


various forms of 


these patients 


{ 


CORTISONI 


CONCLUSION 


In a group of 30 patients with leprosy and 
ocular complications resulting from both the 
leprosy and the secondary invading organ- 
isms commonly found in the conjunctival 
sacs, both clinical and bacteriologic evidence 
indicated that improvement followed the use 
of aureomycin ophthalmic solution, It is our 
impression that many of the disabling and 
damaging effects, which follow secondary 
infections in patients having leprosy, can be 
prevented if the eyes can be kept relatively 
free from these invaders. In one patient 
aureomycin by mouth seemed to alter de 
cidedly the course of an attack of leprous 
iridocyclitis. 

SUMMARY 
1. Aureomycin ophthalmic solution, even 


when applied no more than once daily ef 


THE EXPERIMENTAL USE 


IN INFLAMMATORY EYE DISEASE 


OF CORTISONE IN INFLAMMATORY 
EYE DISEASE* 


103) 


fectively reduces the number of secondary 
invading organisms found in the conjuncti- 
val sacs of leprous patients, as was demon- 
strated by cultures. 

2. Clinical improvement of an unusual de- 
gree followed the use of aureomycin in this 
group of 30 patients with the common extra- 
ocular complications seen in leprosy. 

3. The experience in one case treated with 
aureomycin by mouth suggests that further 
studies of aureomycin in the treatment of 
leprosy itself should be made, for the clinical 
course of the iridocyclitis of leprosy was 
most favorably influenced. 

62 Ramsey Avenue 

Fort Snelling (11) 


Acknowledgement is made of the technical as- 
sistance of the bacteriologists, F. Gemar and M 


Turner 


H. Sterrensen, M.D., J. A. Ovson, M.D., R. R. Marcutis, M.D., R. W. Smirn, M.D., 
and E. L. Wuitney, M.D. 


Inflammatory disease of the eye is fre 
quently treated with artificial fever, usually 
provoked by parenteral foreign protein. In a 
previous paper,’ we suggested that the thera- 
peutic benefits are derived from an accelera 

tion of mechanisms normally evoked in many 
acute stress states. In this respect, the re- 
sults of many investigators have been such 
as to ascribe a basic role to the pituitary 

adrenal system.?* Indeed, Sayers and Say 

ers® have shown in the experimental animal 
that both heat and injected killed-typhoid or 
ganisms produce changes in the adrenal cor- 
tex which are characteristic of the response 
to stress. Talbot and others® and Venning 
and others’ have shown that, following a 
variety of stress states, there is a pronounced 


* From the Divisions of Ophthalmology, General 
Surgery, and Metabolism, Henry Ford Hospital 


Detroit, Michigan 


increase in the urinary excretion of 11- 
oxycorticosteroidlike material, A similar in 
creased excretion in human beings has been 
demonstrated by Forsham and others,” Ma- 
son and others,” and Sprague and others,'® 
following the administration of pituitary 
adrenocorticotropin, It has been postulated 
by Selye* and Albright" that the response 
to stress is achieved to a great extent through 
an increased elaboration of the adrenal 11- 
oxycorticosteroids, 

In our first report,’ which covers the ex- 
perimental use of adrenocorticotropic hor- 
mone (ACTH) in the treatment of inflam- 
matory eye disease, results were presented 
which equalled or exceeded those that are 
obtained with present-day methods of 
therapy. It is felt that this was achieved by 
an adrenal response through stimulation 
from the injected ACTH which surpassed 
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the physiologic response to fever-induced 
stress. On the premise that the released 11- 
oxycorticosteroids were the active principles 
effecting these changes, it seemed logical to 
determine whether or not this group of ste 
roids administered directly would produce 
results comparable to those achieved with 
ACTH. 

Other theoretic considerations existed for 
the trial of 11 oxycorticosteroids in the treat 
ment of ocular disease. It is apparent that 
ACTH would benefit only those who had 
adequate adrenal response. Moreover, a few 
undesirable features may be encountered 
with ACTH which might be avoided by the 
use of an 11 oxycorticosteroid., In particular, 
this would apply to patients with certain 
types of cardiorenal disease, who might not 
tolerate the effects of either fever therapy 
or the prolonged injection of the pituitary 
hormone. 

Recognizing the limitations of our knowl 
edge of corneal permeability, it might be pos 
sible for these steroids to act directly upon 
corneal lesions. Furthermore, minute quan- 
tities might be absorbed into the anterior 
chamber to influence favorably inflammatory 
lesions involving this segment of the eye. 
Since one of these 11 Oxyco ticosteroids, 
cortisone,* has been made available for ex- 
perimental studies, it has been used in a 
series similar to that previously treated with 
ACTH. To date sufficient obse: vations have 
been made on seven patients tp justify the 
present report. 

CLINICAL STUDIES? 


Cast MATERIAL 


Patients’ for this study were-drawn from 
the out-patient clinic of the Divwsion of Oph 


* The 1l-dehydro-17-hydroxycort fosterone, cor- 


tisone, in the acetate form (Corténe acetate of 
Merck) was made available throus4$: the courtesy 
of Dr. J. M. Carlisle, Medical Itrector, Merck 
Laboratories, Rahway, New Jers. This prep- 
aration is a crystalline suspensio# of cortisone 
acetate, 25 mg. per cc, in norma, saline with a 


1.5 percent benzyl alcohol as a pre¢rvative 
t We are indebted to Dr Harolk} F. Falls, Ann 
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thalmology of the Henry Ford Hospital. 
With one exception, Case 6, patients were 
admitted to the hospital where a complete 
physical examination and detailed ophthal- 
mologic studies were made. Apart from the 
eye findings the physical examinations were 
essentially negative except as follows: Case 1 
had a minimal and inactive rheumatoid in 
volvement of the interphalangeal joints of 
the hands; Case 4 showed generalized ar 
teriosclerosis and mild hypertension; and 
Case 5 had chronically infected tonsils. 

Case 1. A 48-year-old woman had been 
hospitalized previously with acute plastic 
iritis. On her last admission, December, 1949, 
she recovered promptly on ACTH. Two 
months after her discharge she was read- 
mitted with an acute plastic iritis involving 
the same eye. 

Case 2. A 15-year-old girl had a bilateral 
congenital luetic keratitis. 

Case 3 was that of a 48-year-old man with 
retinitis centralis and an absolute central 
scotoma. 

Case 4 was that of a 66-year-old woman 
with acute iritis. 

Case 5. A 35-year-old woman had an acute 
plastic iritis. 

Case 6. A 63-year-old man suffered from 
a severe keratitis and a secondary anterior 
uveitis. He had been treated previously in 
this hospital with ACTH. 

Case 7 was that of a 53-year-old woman 
who had a keratitis and secondary anterior 
uveitis. 


LABORATORY AND CLINICAL STUDIES 


The five patients admitted to the hospital 
for parenteral cortisone received the follow- 
ing initial laboratory studies : Complete blood 
count; direct eosinophil count according to 
the method described by and 
others ;* a blood Wassermann; and a routine 


Forsham 


urine examination. 


Arbor, Michigan, Dr. Robert E. Anslow, Detroit, 
Michigan, Dr. Fleming Barbour, Flint, Michigan, 
and Dr. John Wetzel, Port Huron, Michigan, for 
referring four of these patients to us for study. 


FS 
t 


CORTISON! 


Prior to, and during, the administration 
of cortisone, patients received a standard 
breakfast of determined carbohydrate con- 
tent, and blood sugars were taken fasting and 
one hour after breakfast. This served to in- 
dicate any changes in carbohydrate tolerance. 

As one measure of response, eosinophil 
counts were taken prior to, four hours, and 
24 hours following the administration of the 
first dose of cortisone. Thereafter they were 
taken at 24- or 48-hour intervals. As another 
index, white blood counts and differentials 
were made at varying intervals. 

Body weight, fluid intake and urinary out- 
put were recorded daily. Blood pressures 
were charted twice daily. Other studies not 
essential to the present report were carried 
out on some patients. 

Ophthalmologic observations were made 
immediately prior to the first administra- 
tion of the drug and then at 1-, 2-, 4-, and 
8-hour intervals. Thereafter, examinations 
were made twice daily. 


TREATMENT 


Cortisone acetate was administered intra- 


muscularly with initial dosages of 50 mg. 


every four hours. As the patient responded, 
either the same dosage was given at increas- 
ingly longer intervals or it was reduced to 
25 mg. every four hours. 

Total dosages of parenteral cortisone ace- 
tate ranged from 425 mg. in Case 4 to 2,450 
mg. in Case 2. 

In Case 2 the patient was started on 
ACTH, but when she failed in three days 
to show adequate clinical response she was 
shifted to parenteral cortisone. When this 
was discontinued 11 days later, a saline 
diluted suspension of the drug was adminis- 
tered topically. The preparation for topical 
use was made by diluting one volume of the 
original crystalline suspension with four 
volumes of isotonic saline. One drop was 
applied every 30 to 60 minutes during the 
waking hours. 

Local application in Case 1 was begun 17 
days after her discharge from the hospital 
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when she again showed signs of a recurrent 
iritis. Case 6, who was treated as an out- 
patient, followed the same program of local 
administration as carried out in the hospital. 
Case 7 received only topical cortisone both 
during and after hospitalization. 

Except for dilatation with either atropine 
or homatropine the patients received no de- 
finitive therapy during hormonal treatment. 


RESULTS 


In general, the patients on parenteral cor- 
tisone experienced the same sense of well- 
being as observed in those receiving ACTH. 
Except in Case 1, who complained of mild 
depression and some generalized weakness, 
withdrawal of the drug produced no signifi- 
cant symptoms. To date, no complications 
have been observed. 

The eosinophil count in the five patients 
treated parenterally fell at least 50 percent 
by the fourth hour in three, and by the 24th 
and 48th hour in the remaining two. In the 
three patients who had frequent eosinophil 
counts, the reduction in cells appeared to cor- 
relate with the initial changes in the ocular 
lesion. 

The therapeutic action of parenteral cor- 
tisone was reflected in the rapid subjective 
and objective improvements which occurred 
in four of the five patients, The three pa- 
tients with iritis (Cases 1, 4, and 5) experi 
enced complete relief of pain within the first 
hour after the onset of treatment. The photo- 
phobia in two disappeared within the first 
hour, and in the third by the end of the 24th 
hour. 

The exudative features of iritis disap 
peared as rapidly as in similar cases treated 
with ACTH. Case 1 showed only small 
clumps of fibrin and these were lysed by the 
end of the first hour. In the other two cases, 
the free fibrin was gone from the anterior 
chamber by the end of 24 hours. In all three 
cases, the aqueous was completely clear in 
72 hours except for an occasional cell. 

The luetic keratitis in Case 2 did not re- 
spond to three days of ACTH therapy. In 


| 
| 
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fact, clinically the lesion became tworse, and 
this prompted the change to parinteral cor 
tisone, During the first two days of cortisone 
the disciform lesions became more dense, but 
then gradual peripheral clearing began and 
continued with topical cortisone 

One case of acute recurrent plastic irttis 
(Case 1) is of special interest. The patient 
previously had responded well to ACTH and, 
when retreated with parenteral cortisone, the 
remission was rapid and complete, Seventeen 
days after she was discharged from the hos 
pital she again developed signs and symptoms 
of iritis. This time she was placed on topical 
cortisone, and when reéxamined at the end 
of 24 hours she was symptom free and the 
eve was completely clear. 

Che patient with retinitis centralis (Case 
3) showed an absolute central scotoma to a 


l- and 3-mm. white target and vision of 


Four hours after 


had 


He could now see 


20/137 prior to treatment 


the initial injection, his visual acuity 


inaproved to 20/86—1 
the 3-mm. target throughout the entire cen 


tral area, but an absolute scotoma with the 


l-mm. target remained. When therapy was 


discontinued on the seventh day, the visual 
was 20/20, the 


nation Was normal, and only a small area of 


acuity tangent-screen exXaml 
depigmentation was visible on fundusecopic 
examination, 

In ¢ 
arv anterior uveitis recurred on withdrawal 
at rH 


al cortisone 


ase ©, the severe keratitis and second 


One week after the institution of 


there were no signs of an 


terior uveitis and the corneal clearing was 


equal to that obtained with ACTH 
Phe second patient with keratitis and an 


terior uveitis (Case 7) showed marked im 


provement after 8 hours of topteal cor 


tisone. At the end of 17 davs of the rapy, only 


2 or 3 small crenating keratic precipitates 


and some stromal stippling remained 


ASI 


KEPORTS 
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admission in December, 1949, 
she responded rapidly ACTH therapy. She was 
readmitted March 1, 1950, with pain and photo- 
phobia, O.D., of about 24 he urs’ duration 

Apart from the ophthalmic findings, physical ex- 


eye. On her last 


amination revealed only minimal enlargement and 


stiff ne ss of the trite rphalat veal joints i the hands 
There was marked circumcorneal injection with 


moderate wrinkling of Descemet’s membrane,O.D 


Slitlamp examination revealed a_ three-plus flare 
with many cells and fibrin clumps in the aqueous 
There were no keratic precipitates. The iris vessels 


were dilated and moderate numbers of fresh pos 
synechias were present 

Admission laboratory studies were as follows 
Hab. 11.9 gm. percent; R.B.C., 4.1 million; W.B.C 
7.400 wit! lifferential of 57 P.M_N., 40 S.L., and 
3 M. Kline urime was 


normal. Fasting blood sugar was 100 mg 


exclusion Was negative; 
percent 
cortisone in dosages of 50 mg 


every four hours was started at noon on March 2, 


Intramuscular 


1950. Two hours later, slilamp examination re 

vealed fewer cells and no clumps of fibrin. Pain 
and pole topl bia had d sappeared At the end of 24 
hours the number of cells was markedly reduced 


remamed The blood eure 


92 and thereatter 


and only a l-plus Aare 


unt m four hours was 


ranged between 5 and 25 per cmm. No change in 


the modified carbohydrate tolerance was observed 


during the three days of treatment 


She continued rapid improvement and by 72 hours 


the eve was clear except for a ccasional cell 
and mild conjunctival injection. Cortisone was dis 
ontinued at the end of the third day after a total 
of 900 me. When discharged on the sixth day, the 
only residual her iritis was an occasional pig 
mented cell in the aqueous and one small posterior 
synecina at the clock position 

\fter ar erval 17 davs, during which time 
the eve rem nec! clear she returned witl mild 
pain, photophobia, increased conjunctival redness 
and a moderate number of fresh cells im the anteri 
chamber, O.D. One drop of the saline diluted sus 
pension f cortisone was instilled in the eve at 
hourly intervals. Examination at the end of 24 
hours showed me cells mm the Pain and 
photophobia had entirely disappeared. Topical corti 
sone was continued for five days. When last ex 
imined April 3, 1950, the eve was clear 
Case 2 


M. L. K.. a white girl, aged 15 years, was first 
ut-patient department on March 
1 had noted loss of vision im her 


about February 1, 


ruzht eve 1950. Be use of posi 
tive serology in both the patient and her mother, 
she was treated elsewhere with 5,000,000 units of 
penicillin given over a period of one week, During 
this antiluetic therapy, visual acuity decreased in 


experience pain of 


lay 
“iy 
} 
| 
her left eye. At no time did she EE Bes 
Case ] phot phobia = 
white womar wed 48 vear had The patient was act tted 1 the hospital n 
previously heen treated t the He y Ford H March 5, 1950. With the exceptror f the eye find # 
pital for recurrent attacks of ort { the right ngs, physical examination revealed no stigmas ot ee” 
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congenital syphilis and was otherwise unremark- 
able. 

Initial laboratory studies gave the following re 
sults: Hgb., 13.7 gm 4.7 million; 
W.B.C.. 8800 with a differential of 47 P.M.N., 
49 S.L., 3 P.MLE., and 1 M.; direct eosinophil count, 
264 per c.mm.; urine normal ; logy: Kline 
exclusion 44+, Kahn 44+, Eagle 14, and Kolmer 
44.443: spinal fluid protein 17, sugar 63 mg. per 
spinal fluid serolog Kline negative 
and one-hour postbreakfast sugars, 97 and 113 mg 


percent, R.BA 


blood ser 


cent: tasting 


percent, respectively 
View) 


O.S. Slitlamp examination of the rng! 


ycu'ty was light perception, OD., and 20/32 
t eve revealed 
an itetise bedewing of the entire corneal epi 
thelium. The deeper layers were opaque with thick- 
ening of the entire central area. A faint circular 
central plaque was observed on the endothelial sur 
face. The anterior chamber and iris could not be 
visualized. The left eve showed a similar lesion ot 
lesser intensity with a moderate number of cells in 
the anterior chamber 

the lesion was con 

keratitis 

ACTH was 


four hours 


Despite the atypical picture, 
sidered to be congenital lueti 

On March 6, 1950, 
begun with dosages of 20 mg 
Within one hour much of the 
bedewing had disappeared, but this was only tran 
After three days of ACTH, totalling 240 mg., 
showed no impr and on the 


intramuscular 
every 


super ti ial corneal 


sient 
the right eye vement 
left a denser dis« 
larger area ot 


form type of opacity involved a 
This was evidenced by a 
20/60 


phils « ped to a low ot 


cornea 


decrease in the visual acuity t During 
ACTH, the blood ecosn 
106 

On March 


tramuscular 


ontinued and in 


\CTH was 


cortisone was begun, 50 mg. every 
four hours. Within 24 hours, the eosinophil count 
fell to 48 and remained at or below this level dur 
ing the inistration. In 
two davs, the corneal 
Os decre: 


period of parenteral ach 


bedewing cle ired, but the 
visual acuity, 20/200. There 
after, a slow but definite p theral clearing of eacl 
cornea occurred and visual acuity returned to 20/86, 
OS 


continued on Marcl 


when parenteral cortisone was dis 


20th, after a total of 2,450 mg., 


He wever 


there was little change in the central discitorm 
During this viverse general 


dified carbohydrate 


opacities 
effects were noted, and the 
tolerance remained | 
tion was begun ot 


March 20:1 


one drop every 30 minutes during the waking perio« 


Topical admumstra 
A more rapid peripheral clearing was evident within 
the first 24 hours. On April 2nd, the visual acuity 
had improved to 20/155, O.D 20/32, O.S. No 
cells were now visible n ! anterior chamber 
and the 
appeared Treatmet 
TI ree 
the blood serology rema 


ring deposits on ndothelium had dis- 


t will al cortisone is being 


continued weeks ¢ ! nitial treatment 


was first 
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seen in the out-patient department on March 10, 
1950, with the complaint of blurred vision in his 
right eye since February 23rd. There was no history 
of previous eye disease 

On admission the general physical examination 
Ophthalmic examination revealed 
vision to be: O.D., 20/137; O.S., 20/20. There was 
a small depigmented retinal lesion just nasal to and 
below the O.D. This was sur 
area of hyperemia and edema ot 


was normal 


shightly macula, 
rounded by an 
one dise diameter. The fundus vessels were normal 
On the tangent screen, an absolute central scotoma 
was charted with the 1- and 3-mm, white targets at 
a distance of one meter 

Admission laboratory studies were as follows 
Heb. 13.9 em. percent; R.B.C., 4.1 milhon; W.B.C., 
10.900 with 63 P.M.N., 35 S.L., 1 P.MLE,, and 1 M. ; 
was Kline exclusion test was 
The fasting blood sugar was 106 mg. per- 
hour after a standard breakfast it 
was 100 mg. percent 

Cortisone in dosages of 50 mg. every four hours 
was started at noon on March 11, 1950. Tangent 
one hour after the initial injec- 
tion revealed a with the 3-mm 
white target. The absolute scotoma with the l-mm 
white target was still present, Vision was now 20 97 
One hour later, and two after the initial 
injection, vision had improved to 20/86—1. There 
central with the 
definite relative scotoma 
atter 


urmaly sis normal ; 
negative 


cent, amd one 


screen examination 


relative scotoma 


hours 


was a smaller absolute scotoma 
white target but ne 
with the 3-mm 


cortisone treatment was instituted, the vision had 


target. Twenty-four hours 


improved to 20/52—2 without essential change in 
the tangent-screen studies, By this time funduscopic 

original 
smaller with no hyperemia and no significant edema 


examination revealed the lesion to be 
Improvement was rapid, and by the end of the 5th 


dav. the tangent screen findings were normal 
Vision was 20/20. The fundus lesion appeared to he 
small 


discontinued on 


completely resolved except tor a area of 


depigmentation. Cortisone was 
March 16th after a total of 1,250 mg 

During treatment there was no sigmihcant change 
in the The direct 
eosinophil count was 176 just prior to treatment and 
fell to 29 within 48 hours after therapy was started 
It remained near this level during treatment. A small 
days after hor- 
ntinued but there was no 


The 


modified glucose tolerance test 


paracentral scotoma ippeared two 
monal therapy was disc: 
visible fundus change 


loss of visual acurty of 


scotoma disappeared the following day 


white woman, aged 66 years, was first 
seen in the out-patient department on March 18, 
1950. for a complaint of pain and photophobia in 
the rieht eve of three days’ duration. There was no 
lustory of previous ocular inflammation 
General physical examination on admission re 
vealed a blood pressure of 180/94 mm. Hg and a 
moderate. generalized arteriosclerosis. Moderate 
circumeorneal injection was present, O.D 


Slitlamp examination revealed wrinkling of Des 


| | 
| 
| 
q 
| 
Case 3 
C. RL. a white man, aged 48 years, 
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cemet’s membrane, two-plus flare and moderate 
numbers of cells and occasional puffs of fibrin in 
the anterior chamber. Early synechias were present 

Initial laboratory stadies were as follows: Hgb., 
13.1 mg. percent; R.B.C. 44 million; 
6,400 with a differential of 65 P.M.N., 1 MLN_E., 
and 34 L.L:; direct eosinophil count, 144 per 
emm.: urinalysis, normal; Kline exclusion test, 
negative; fasting and postbreakfast sugars, 106 
and 146 mg. percent, respectively 

The ophthalmic findings were the same just prior 
to the first injection of cortisone on March 19th, 
except that the synechias had been broken. One 
hour after the first 50 mg. of cortisone, pain and 
photophobia disappeared. No fibrin puffs or flare 
were visible, and there was a marked reduction in 
the number of cells. After the second injection, 
cortisone was reduced to 25 mg. every four hours 
After 48 hours, only an occasional cell remained in 
the anterior chamber and cortisone was discon- 
tired with a total of 425 mg. Blood eosinophils at 
that time were 32 per cmm. On reéxamination 
on March 29th the eye was perfectly clear 


Case 5 


B M. W,, a white woman, aged 35 years, was 
seen in the out-patient department on March 24, 
1950. Her presenting symptoms were pain, photo- 
phobia, and redness of the right eye of one-week 
duration. There was no history of previous ocular 
inflammation 

With the exception of the eye lesion, the only 
abnormality found on admission examination was 
chronically infected tonsillar tags. The right eye 
showed marked circumcorneal injection. Slitlamp 
examination revealed considerable wrinkling of 
Descemet'’s membrane There were many fine cells 
n the anterior chamber and a three-plus flare. Two 
large masses of fibrin were present at the 3 to 6- 
am! 7 to 9-o’clock position 

Initial laboratory studies were as follows: Hgb., 
14.7 mg. percent; R.BC, 48 million; W.B.C, 
10,800 with 68 1 PME, and 3} LL; 
direct eosinophil count, 77; urine, normal; Kline 
exclusion, negative; fasting and one-hour post- 
breakfast sugar 85 and 97 mg. percent respectively 

Cortisone in initial doses of 50 mg. every four 
hours was started at noon on March 25, 1950. One 


hour later she was free of pain and complained 
only of mild photophobia, The blood eosinophils 
at this time were 25 per c.mm., and remained below 


this level throughout the pert treatment 
Examination at the end of the second hour re 
vealed less circurncorneal injection and a definite 
decrease in the cells and flare. The two masses of 
fibrin were noticeably smaller. At the end of 24 
hours, the fibrin was completely absorbed from the 
wnterior chamber. Photophobia was absent. The 
flare was much less and disappeared by the end of 
% hours. At this time Descemet’s membrane had 
cleared and the only residuals of the iritis were a 
few cells in the anterior chamber and slight circum- 


corneal injection 


By March 30th, only a rare cell could be vis- 
ualized in the anterior chamber and the eye was 
otherwise clear. Cortisone was discontinued on 
March 30th after a total dosage of 1,350 mg. A 
tonsillectomy for the removal of the only known 
focus of infection was performed on April 3rd. 
When last examined, April 4th, no signs or 
symptoms of iritis were present 


Case 6 

G. R.. a white man, aged 62 years, had previously 
been hospitalized at the Henry Ford Hospital for 
a severe keratitis and secondary anterior uveitis, 
O.D., of three months’ duration. Examination at the 
time revealed a nearly opaque cornea with a bullous 
keratitis and early pannus formation. Even after 
glycerin it was impossible to determine the exact 
amount of exudate in the anterior chamber, but 
large mutton-fat keratic precipitates were present 
in the central area. Tension, O.D., was 40 mm. Hg 
(Schidtz). There was moderate circumcorneal in- 
jection 

A total of 695 mg. of ACTH was given from 
January 26 to February 9, 1950. With this therapy 
the corneal edema rapidly cleared and tension fell 
to normal. The exudate then visible in the anterior 
chamber disappeared completely and the corneal 
stroma became much less opaque. A dense second- 
ary cataract became visible and, accordingly, visual 
acuity could not be used as an index for improve- 
ment 

The patient was discharged from the hospital on 
February 19th. The examination on February 25th 
revealed regression to the pretreatment level. On 
March 18th, there was no essential change. Tension, 
O.D., was 35 mm. He (Schidtz). Topical cortisone 
was then started, using one drop every hour during 
the waking period. One week later there was 
marked improvement. Tension was 30 mm. Hg 
There was much less circumcorneal injection and 
the cornea was definitely clearer. There were few 
keratic precipitates and cells in the anterior 
chamber. When last examined, March 3lst, the 
cornea had reached the maximum clearing that 
occurred with ACTH. There was practically no 
circumcorneal injection and no cells in the anterior 
chamber. The few remaining keratic precipitates 
were crenating. Tension was now 23 mm. Hg 
Treatment with topical cortisone is being con- 
tinued 


Case 7 

G. N. G., a white woman, aged 53 years, de- 
veloped a localized area of corneal edema, O.S., 
prior to examination on March 8, 1950. This pro- 
gressed to involve three fourths of the cornea. An 
anterior uveitis and a secondary glaucoma followed 
despite heavy typhoid-H antigen therapy, penicillin, 
salicylates, and atropine administered elsewhere 

On admission to the hospital, March 8th, general 
physical examination was within normal limits. No 
foci of infection were found and tuberculin and 
brucella skin tests were negative. Visual acuity, 


| 
Pe 


O.S., was reduced to 20/137—1. Slitlamp examina- 
tion revealed bedewing over the lateral three fourths 
of the cornea, with the stroma showing increased 
thickness and cloudiness. There were several large 
plaquelike precipitates and numerous small keratic 
precipitates over the posterior cornea, and the entire 
endothelial surface was covered with fine linear 
deposits of fiibrin. A moderate number of cells were 
present in the anterior chamber. Intraocular pres- 
sure, O.S., was 27 mm. Hg (Schigtz). 

Initial laboratory studies were as follows: Hgb 
12.6 mg. percent; R.B.C., 3.9 million; W.B.C., 6,500 
with a differential of 45 P.M.N., 1 P.M.B., 50 S.L., 
4 M.; Kline exclusion, negative ; urinalysis, normal ; 
fasting blood sugar, 97 mg. percent 

Topical cortisone was given, two drops every 
hour. After 48 hours, a marked improvement oc- 
curred with definite diminution of the edema and 
clearing of the stroma. There were fewer cells in 
the aqueous. On the ninth day, the edema had dis- 
appeared and the cornea was definitely clearer. No 
fibrin was present on the endothelium and the 
keratic precipitates were markedly thinned and 
crenated. Only an occasional cell remained in the 
anterior chamber. Tension was 18 mm. Hg 
(Schigtz). Topical application was reduced to two 
drops every three hours 

Fight days later the aqueous was clear and only 
a fine, diffused stippling in the stroma of the in- 
volved area was observed. The keratic precipitates 
had practically disappeared. Tension was 15 mm 
Hg, and visual acuity had improved to 20/86 
Local cortisone therapy is being continued. 


DiscussION 


The present study has demonstrated that 
parenteral 11-deyhdro-17-hydroxycorticos- 
terone acetate (cortisone acetate) is effective 
in resolving certain inflammatory diseases of 
the eve. Despite the limited number of cases 
that have been studied, it seems definite that 
cortisone causes a more rapid resolution of 
these lesions than the presently employed 
foreign-protein therapy. It should be pointed 
out that the therapeutic benefits derived from 
cortisone do not justify omission of the time 
honored search for the possible etiologic fac- 
tors in ocular inflammatory disease. In the 
light of present concepts,‘ however, it may 
be postulated that certain inflammatory eye 
diseases are a direct reflection of altered 
adrenal physiology. This might apply not 
only to the individual under prolonged stress, 
but also to the individual with a relative 
adrenal-cortical hypofunction. If this postu- 
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late proves true, cortisone would appear to 
have a more specific role in therapy. 

Another possible advantage of this agent 
is the fact that control of certain inflam- 
matory lesions can be effected in a few 
hours, as contrasted to the time that is fre- 
quently required with current methods of 
therapy. In addition, patients receiving cor- 
tisone in this study did not demonstrate any 
side effects. With the exception of Case 2, 
treatment was relatively brief, and this fact 
may have obviated in part the possible unde- 
sirable complications. 

At the present time cortisone appears to 
be as effective as ACTH in the treatment of 
certain inflammatory eye diseases. Further 
experience may delineate more selective ap- 
plication for each, However, patients may 
be encountered in whom the use of either 
fever therapy or ACTH may be limited. For 
example, this might apply to patients with 
hypertension, congestive failure, or advanced, 
degenerative renal disease. In addition, there 
may be patients with insufficient adrenal 
reserve who would not respond adequately 
to fever or to ACTH, The direct action of 
cortisone obviates this. The favorable re- 
sponse of acute inflammatory lesions to cor- 
tisone reported here in no way suggests that 
future relapses will be prevented. 

The results of topical application in the 
case of luetic keratitis cannot be properly 
evaluated. It is possible that the lesion might 
have cleared had ACTH been continued 
longer. Furthermore, the improvement which 
followed topical cortisone may have repre- 
sented a delayed beneficial response to 
parenteral cortisone. 

It appears significant to us that the other 
three patients treated with topical cortisone 
alone showed a definite and favorable re- 
sponse. This suggests that cortisone may act 
directly at the local tissue level and also pene- 
trate the cornea in amounts sufficient to alter 
favorably inflammations of the anterior seg 
ment of the eye. The implications of this are 
apparent but no conclusions can be drawn 
until further investigation is completed. 
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The observations reported here lend sup- 
port to the concept that cortisone, and pos 
sibly other steroids with similar physiologic 
activity, are of importance in the response of 
the organisms to inflammatory processes. 
This limited series does not allow any broad 
conclusions as to the efficacy of cortisone in 
other eye diseases. Its broader application ts 
currently under investigation. 


SUMMARY 


11 dehydro 17 hydroxycorticosterone ace- 
tate (cortisone acetate) has been used in the 
treatment of seven 


experimental patients 


with inflammatory eye disease. Both paren 
teral and topical modes of administration 
were employed. 


Four patients received parenteral cortisone 


1. Olson, J. A, Steffensen, H., Margulis, R. 
ACTH on certain inflammatory 
1950 


diseases of the eve 


Sayers, M. A 
content of the adrenal 
3. Pineus, G.: Studies of the role of the 
Progress in Hormone Research, 12123, 1947 
4. Selve, H 
6:117-23), 1946 
5. Sayers, G., and 
522.539, 1949 


Sayers, G., Liang, T. Y.. and Le 


adrenal 
The general adaptation syndrome anc 


Sayers, M. A.: The pituitary 


rative urine. Endocrinology 
Thorn, G. W., Prunty, F. T. G 
Endocrinol, 8-15-66, 1948 

9 Mason, H. L.. Power, M. H., Rynearson, H 
Results of administration of anterior pituitary adren 
ject. |. Clin. Endoecrimol., 8:1-14, 1948 

10. Sprague, R. G. Power, M. H., Mason, H. I 
Slocumb, C. and Polley, H. I Observat 
ACTH in man. Arch. Int. Med. 85 :199-258, 1950 

Il. Albright, Cushine’s 
genital syndrome 


from human post-op« 
& Forsham, P. H 
corticotropm 


syndrome 


(“Alarm reaction” of Selye). Harvey Lectures, 1942 
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liver, brain and plasma following hemorrhage 


Albert, 


Its pathological physiology, its relationship to the 
and its connection with the problem of the react: 


alone and all responded favorably. One of 
these later relapsed and was successfully re- 
treated with topical cortisone. 

The patient with congenital luetic keratitis, 
ACTH 


continued 


who initially received and then 


parenteral cortisone improving 
when topical cortisone was employed, but the 
role of the latter cannot be evaluated 

The 


uveitis 


two cases of keratitis with anterior 


showed definite improvement with 
topical cortisone alone. 

The 
have been evaluated in the light of our pre 


ACTH 


therapy, and its possible merits discussed 


results of treatment with cortisone 


vious experience with and fever 


Further investigation is necessary before any 


final conclusion can be drawn 


Henry Ford Hospital (2) 
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FRANSPLANTATION OF 
MUSCLES FOR PAR 


It has long been established that complete 
and prolonged paralysis of the lateral rectus 
is amenable only to surgical corre ction. Since 
Hummelsheim' first suggested transplanta- 
tion of portions of the vertical rectus muscles 
to enhance the action of a paralyzed lateral 
rectus, his technique and various modifica 
tions have been employed with results which 
have varied markedly. Transplantation of the 
extraocular muscles has not been too gener 
ally practiced by ophthalmologists. This fact 
may possibly be attributed to some disap 
pointing results obtained or to the technical 
difficulties encountered, 

Because of the comparatively small num 
ber of cases published in the literature to 
date, 62 in all, and conflicting reports con 
cerning results, a description of the tech 
nique employed and results obtained in seven 


cases are presented. 


A RESUME OF THE LITERATURE 


The literature prior to 1944 covering this 
subject has been well reviewed and discussed 
by Langdon and his associates* in their paper 
on the operative treatment of paralysis of 
the external rectus muscle. Good postopera 
tive results were attained in two cases of 
traumatic paralysis of the lateral rectus fol- 
lowing transplantation of portions of the 
vertical recti with retroplacement of the 
medial rectus and advancement of the lateral 
rectus. 

Since 1944, 


cellent results in six transplantations, using 


Reinhardt® has reported ex 
the O'Connor cinch operation for the ad 
vancement of the lateral rectus. He advo- 
cated prompt surgical intervention before ir 
occur in 


reversible changes (contractures ) 


the opposing medial rectus, Tenotomy or 


* Aided by a grant from The Ophthalmological 


Foundation, Inc. 


Conrap Berens, M.D., Louis J. Grrarp, M.D. 


New York 
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retroplacement of the internus is indicated if 
fibrosis has taken place. 

In a case of spina bifida with bilateral ab- 
ducens paralysis, Mangus* transplanted the 
vertical rectus muscles in one eye first and 
then in the other, each time employing a 5.0- 
mm. resection of the lateral rectus. Although 
the cosmetic result was good, the patient 
obtained no abduction. Gallo and Novick,° 
employing the original technique of Hum 
melsheim, described one case in which 60 
degrees of abduction were obtained post- 
operatively. Walker,® using the Lancaster 
modification in which the medial rectus ts 
receded in addition to the transplantation, 
reported two cases with repeated synotophore 
findings, oth patients had excellent abduc 
tion of the affected eye by the 28th post 
operative day. 

Lutman,’ employing a technique similar to 
ours, obtained excellent results in two cases. 

The 
muscle paralyses described herein was first 
in 1945) ina 


case of paralysis of the inferior rectus, re- 


technique of transplantation for 


published by one of us (4 


quiring transplantation of the lateral rectus 
to the inferior rectus insertion. The first op- 
eration on the lateral rectus muscles (Case 
7) was performed by one of us (C. B.) in 


1941. 


TECHNIQUE OF TRANSPLANTATION 
Definition. This 
transplantation of the lateral halves and dis- 


operation consists of 
placement of the nasal half of the superior 


and inferior rectus muscles temporally, 
usually combined with resection of the lateral 
rectus and retroplacement of the medial rec- 
tus. Tenon’s capsule is transplanted with the 
muscle. 

Instruments. These include: eyelid specu- 
lum, Graefe knife, Stevens scissors, blunt 


straight scissors, fixation forceps, mouse- 
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Fig. 1 (Berens and Girard). Technique of trans- 
plantation (schematic representation). For clarity 
Tenon’s capsule is not shown. The medial rectus 
has been retroplaced. The lateral rectus has been 
resected and is held with muscle forceps. A 10-mm 
strip of superior rectus has been separated from the 
remainder of the muscle. A double-armed 5-0 nylon 
suture is introduced into the lateral rectus and 
passed through its free end. The then 
passed through the lateral rectus stump. 


suture is 


tooth forceps, strabismus scissors, scalpel, 
millimeter rule, calipers, and muscle forceps 
( Berens* ). 

Sutures. The suggested sutures are: bluc 
and white 5-0 nylon and 5-0 plain catgut. 


TECHNIQUE 


First stage: Retroplacement of the medial 
rec tus 


a. The medial rectus is exposed by means 
of a conjunctival incision and separated from 
its insertion 

b. Retroplacement® may be performed us- 
ing two double-armed 5-0 white nylon su 
tures (D & D #P417): (1) If the relative 
or absolute near point is normal or close, a 
3.5-mm. retroplacement is usually safe; (2) 
if the near point is remote and fusion is poor 
from any cause, it may be advisable to per 


form retroplacement later; (3) if the eso- 


* Made by E. B. Meyrowitz & Co. 


GIRARD 


tropia is much greater at distance than at 
near, and the near point is remote, retro- 
placement of the medial rectus may not be 
desirable. 

c. The conjunctival wound is closed with 
a continuous 5-0 plain catgut suture. 


Second stage: Resection of the lateral rectus 

a. The lateral rectus is exposed by means 
of a conjunctival incision and the desired 
The 
amount of resection performed is determined 
by the degree of the deviation and by the 
state of the muscle at the time of operation. 


amount of resection is performed. 


In most cases a 7.0-mm. resection is suffi- 
cient. 

b. The freed muscle is held to one side by 
a muscle clamp. 


Third stage: Transplanting the lateral halves 
of the superior and inferior rectus muscles 
with Tenon's capsule to the lateral rectus 
insertion 


a. The insertion of the superior rectus is 
exposed, The lateral half of the muscle with 
Tenon’s capsule is grasped with muscle for- 
ceps and freed from the insertion with 
Stevens scissors. 

b. A 
length, of the lateral half of the muscle belly 
with overlying Tenon’s capsule is separated 
from the muscle and a 


double-armed 5-0 white nylon suture is in- 


strip, approximately 10 mm, in 


the remainder of 


troduced into the free end. 

c. This suture is now passed through the 
lateral rectus from the scleral surface and 
then through the jaws of the muscle clamp 
(fig. 1). 

d. The same procedure is performed on 
the inferior rectus. 

e. The four needles are passed through 
the lateral rectus insertion and are tied. 


Fourth stage: Transplanting the medial 
halves of the superior and inferior 


rectus muscles temporally 


a. The medial half of the superior rectus 


| 


2 


with Tenon’s capsule is detached and su 
tured to the temporal portion of its insertion, 
using a 5-0 double-armed blue nylon su- 
ture. 

b. The medial half of the inferior rectus is 
treated in a similar manner (fig. 2). 

c. The conjunctival wound is closed with 
a running 5-0 plain catgut suture with a 
central lock stitch. 

Postoperative treatment includes: (a) A 
light binocular pressure dressing; (b) after 
24 hours a Ring’s mask is worn with a 1.0- 
cm. hole before each eye; (Cc) abducting ex- 
ercises and fusion training when reaction 
subsides. 


CASE REPORTS 


The following cases are described in detail 
and are tabulated in Table | 


Case 1. 

P. W., a boy, aged eight years, was first ex 
amined on December 18, 1946. The patient’s mother 
said that he had been unable to turn his right eye 
outward since birth. The statement that his father 
had a convergent squint was the only significant 
finding in the past or family history 

Examination revealed the following: vision in 
\ weak plus 
sphere and cylinder improved his vision to 20/20 
in each eye. Accommodation was 300-mm. print at 
50 mm. for the nght eve and 300-mm. print at 60 
mm, for the left eye. The cover test with prisms 
revealed esophoria of 44 at 6.0 M. and 64 at 25 cm 
There was, at times, homonymous diplopia at 6.0 
M. and a 44 prism base out permitted fusion. With 
the latter he was able to fuse the Berens three 
character test. The cover test with prisms in the 
main diagnostic positions of gaze revealed an 
esotropia to the right of 304 and above and right 
of 404. 

Study of motility revealed slight weakness of 
the left lateral rectus, marked underaction of the 
right lateral rectus, and marked overaction of the 
left medial rectus. Diplopia fields (fig. 3a) revealed 
homonymous diplopia to the right and fusion in 
most of the left field of binocular fixation. Fields 
of monocular fixation (fig. 3b) taken with a 
1.2-mm. letter on the perimeter revealed marked 
underaction of the right lateral rectus. The right 
eye could be abducted only 10 degrees. The actions 
of other muscles of the right eye were normal. The 
left eye revealed no motor disability. A diagnosis 
was made of paralysis of the right lateral rectus 

Operation. On May 28, 1947, under general anes- 
thesia, the right lateral rectus was resected 6.0 
mm., and the superior and inferior rectus muscles 


each eye, uncorrected, 20/20 minus 


PARALYSIS OF THE 


LATERAL RECTUS 


Fig. 2 (Berens and Girard). Technique of trans- 


plantation (schematic representation). Tenon’s 
capsule is not shown. Operation has been com 
pleted. The medial halves of the vertical rectus 
muscles now occupy the lateral portions of their 


insertions. 


were transplanted. The medial rectus was not 
receded because the deviation at 25 cm. was mini 
mal and no secondary contracture was present 
Postoperative recovery was uneventful. 

Two weeks later the patient was able to abduct 
the right eve 30 degrees when examined on the 
perimeter, The cover test revealed orthophoria for 
distance and near. However, the Maddox-rod test 
revealed esophoria of 4 at 6.0 M. and 25 cm. 
Abducting exercises and fusion training were pre 
scribed 

On December 22, 1947, examination revealed the 
following: With the cover test, there was ortho- 
phoria for distance and near. The Maddox-rod 
test elicited an esophoria of 44 at 6.0 M. and 25 
cm. Amplitude of vergence was divergence 44 and 
convergence 125 at 6.0 M., divergence 4 and con- 
vergence 204 at 25 cm. The boy was able to abduct 
his right eye to the lateral canthus (40 degrees on 
the perimeter). On the orthoptoscope, he showed an 
esophoria of 54 with an amplitude of 74 base in 
and 254 base out. Third-grade fusion was present 
The diplopia field showed marked improvement 
(fig. 4a) when compared with the preoperative 
field, for diplopia was present only in the extreme 
right field. Fields of monocular fixation (fig. 4b) 
showed improvement to 50 degrees to the right 


Case 2. 

J. G., a girl, aged 19 months, was first examined 
on November 8, 1945. The patient's pediatrician 
had noted a convergent squint soon after birth 
The family and past history revealed that the 
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Fig. 3 (Berens and Girard). (A) 
Preoperative diplopia fields, Case | 
(B) Preoperative fields of m 
nocular fixation, Case 1 


father had a and that the 


patient had been delivered with low 


squint 


tore eps 


Exam nation was limited | 


With the reti 


hservable 


of the child’s age 


scope reversal was 
+1.75D 


Ophthalmoscopic 


sph. in each eve at 
eXaminationt re 


Phe 


revealed at es 


vealed no patholog ¢ condition 
Hirschhbe 


f 48 degrees and left hyper 


test 
tropa 
16 degrees for distance 


observed 


tropia 

The 
on January 26, 1946, and the 
obtained. At 


tbduet 


patient was 


findings were 
was unable t 
midline. A 

mplete pari 


l rectus witl 


time she 
left eve bevond the 
osis was made of « 
he le tt 
bhiqnue 
1946, the 


under 


the left inferior 
April 10 
1 up 


spasm of 
Operation. (nh 
patient Was operates 


general anesthesia, The 


cu al 
rectus Was retr 


lett 


pl we 
lateral clus was resecte 
ind inferior 


were transplante 


nm., and superior 


rectus muscles 


ace 


LATERAL RECTUS 


+> ruses 


PeHOPetaTi ve PIPLOP LA FIELD 


RED GLASS BEFORE 
is LEFT FIELD, DIPLOPia Toric? 
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showed an excellent cosmetic 
the with 


One month later she 


with abduction to lateral canthus 
On the orthoptoscop« 
fusion, With the cover test there 
154 at 


result, 


case she showed second 


was an eso 
tropia ot SIX meters 
Case 3 
D , a boy, was first seen on January 28, 1946, 
at the age of 11 The child's mother had 
a convergent squint birth. Past history 
that divergent squint 
Examination +0.25D. sph 
found He was 
to abduct the midline 
mother of atropine 


months 


noticed since 


revealed the father had a 


Under cycloplegia a 
was by retinoscopy in each eye 
unable the 
Phe the 


solution (0.25 percent) t 


left eve heyond 


patient was given 


instill im the child's right 
to make the 


and was imstructed to 


child abduct the 


eve, attempt 


left eve 


Fie. 4 (Berens and 
liplopia fields, Case 1 


monocul; 


Girard). (A) Postoperative 
(RB) Postoperative fields of 


ir fixation, Case 1 
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He was observed again on November 1, 1946, at 
the age of 19 months. The mother reported that, 
when occluding the right eye, the child could fix 
with the left eve but was unable to abduct it beyond 
the midline 

Examination at this time revealed an esotropia 
of 48 degrees and a left hypertropia of six degrees 
at distance with the Hirschberg test. There was 
no abduction of his left eye beyond the midline 
At near, the patient showed an esotropia of 48 
degrees with a left hypertropia of 16 degrees 
complete paralysis of 
right 


A diagnosis was made of 
the left lateral 
medial rectus, left hypertropia due to paralysis of 
spasm of the left 


rectus, overaction of the 


the right rectus, and 
inferior oblique 

Operation. On November 2, 194, under genera! 
anesthesia the left medial rectus was retroplaced 
2.0 mm., the left resected 6.0 mm., 
and the left 
were transplanted. 

One month later the patient was observed and 
abduction of the left eye to the lateral 
was noted. At 60 M. there was an esotropia of 20 

with the Hirschberg test and at 25 cm 
esotropia of There was second-grade 
fusion at objective angle on the orthoptoscope. It 
observed that the fixed continually 
the right eye and for this reason occlusion 


superior 


lateral rectus 


superior and inferior rectus muscles 


canthus 


dewrees 
16 degrees 
was patient 
with 
of the right eve was advised 


Case 4 

S. W,, a bey, aged one year, was first seen on 
September 27, 1941. The mother had observed that 
the child was unable to move the right eye beyond 
The past history revealed that the 
in labor 14 hours when the patient 
with low f 
rmal 


the midline 
mother had bee 
was born and was delivered rceps 


Mental and pl 


rammation 


nt were tm 


ysical devel pm 
under cvycloplegia revealed: Cor- 
+1.25D. sph +0.50D. cyl. ax. 75° in 
the right eve: +20D. sph +-0.50D. evl ax 
100° in the left eve. Using a hand perimeter and 
with the left tropa of © degrees 


was noted, and ht 


rection 


eve fixing, es 
h tl eve fixing an ¢so 


cardinal 


© Tis 
Screening in the 


wit! 


troma of 5O degrees 


positions of gaze revealed esotropia increasing to 


the right. The patient was unable to ibduct the 
right eve beyond the midline. Ophthalmoscopic 
examination revealed no pathologic condition of 
the fundus 

This patient was also seen by a neurologist who 
made the following diagnosis: right lateral rectus 
palsy with nervous tem «defect, im ssible birth 
mjury. The final diagnosis before the operation was 
‘ mplete uralvsis of the right lateral rectus 


Operation. On December 11, 1945, under general 


‘ esia the right medial rectus was retroplaced 
25 mm., the right lateral rectus was resected 10 
mm. and the inferior rectus 
muscles were ! wa ted during the 
operation that st nplete aplasia 

the t atera vet ter the 
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to the lateral canthus. The cosmetic result was 
good. He was placed on abducting exercises. 

Six months later the cover test revealed 
tropia of 204 and a trace of a left hypertropia. 
With his correction, screening showed an 
tropia of 105. In September, 1946, the patient was 
again observed and an esotropia noticed. At this 
time there was some underaction of the right lateral 
rectus, overaction of the right inferior oblique, 
overaction of the right superior and a 
slight nystagmoid movement present on looking to 


eso- 


eso- 


oblique, 


the extreme left 

On October 8, 1946, the patient had no esotropia 
for distance but a left hypertropia of 14. On April 
26, 1947, the patient's vision without correction was 
20/50 in each eve as determined with the “E” chart. 
esotropia present but a left hyper- 
tropia of 105 was noted. He was able to abduct 
his right eye to the lateral canthus. Fields of 
monocular fixation showed abduction to the right 
of 50 degrees but limitation of elevation of the 
right eye. With the orthoptoscope there was an 
esotropia of 54 and a left hypertropia of 54. He 
fusion at his ob- 


There was 


seemed to obtain second-grade 


jective angle 


Case 5 

M. V., a girl, aged three years, was first examined 
on June 30, 1944. Her mother gave the following 
history: The patient was born with a meningocele 
and had been perated upon at 14 weeks of age 
Since birth both eyes had turned inward, the left 
more than the right. F 
at the age of two years, the patient developed 
under 


llowing an encephalogram 


meningitis resulting in complete recovery 
penicillin therapy. 

Examination revealed the following: Cycloplegic 
acceptance : R.E., +1.5D.; L.E., +1.25D. Esotropia 
of 704 was demonstrated at 6.0 M. with the cover 
test. With cover and uncover test she fixed 
alternately, but preferred the right eye. At 25 cm 
she favored her right eye, fixed with the left eye 
when a light was placed to her right, and fixed with 
her right eye when a light was placed to the left. She 
see 300-mm. print at 100 mm. with each 
There was no lateral rotation of 
either eve beyond the midline 

The diagnosis was a true paralysis of both lateral 


was able to 
eye (“E” test) 


rectus muscles with a resultant esotropia 

Operation. On January 23, 1945, under general 
anesthesia, both lateral rectus muscles were resected 
7.0 mm. and then the superior and inferior rectus 
this time, it was 
muscles were ex- 


muscles were transplanted. At 
that the rectus 
tremely fibrotn 

One month later the Hirschberg test revealed an 
esotropia of 204. Screening without correction 
showed. at 60 M., esotropia of 204 and a left 
f 144 and, at 25 cm., esotropia of 204 
and a left hypertropia of 204. There was a good 
cosmetic result and the patient was placed on ab 


noted medial 


hypertropia 


icting exercises 
The child was again observed on September 27, 


1945, and an esotropia ol 305 with a left hyper 
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tropia of ® was noted with the screen test; at near 
there was esotropia of 30 and left hypertropia of 
94. The patient was able to abduct the right eye 
five degrees and the left eye 20 degrees. Abducting 
exercises were continued. 

On January 13, 1947, the mother stated that in 
the interim between the present and the past visit, 
the patient had developed German measles followed 
by meningitis. She was again placed on penicillin 
and made a rapid recovery. At this time her vision 
was: R.E., 20/40; L.E., 20/30, on the “E” chart 
Esotropia of 304 at 6.0 M. and 25 cm. was revealed 
by the screen test. Motility examination revealed 
fair action of the inferior rectus and superior 
oblique of each eye. There was marked limitation 
of action of both lateral rectus muscles 

On May 14, 1947, both medial rectus muscles 
were retroplaced 4.0 mm. The patient was observed 
one month later and her vision was 20/40 in each 
eve on the “E” chart. The cover test revealed eso- 
tropia 64 and a trace of right hypertropia. She was 
able to abduct her right eye 25 degrees and her 
left eye 20 degrees. With the orthoptoscope, with- 
out correction, she had an esotropia of 154, and, 
with correction, an esotropia of 8. 

On March 5, 1949, after periodic orthoptic train- 
ing, examination revealed the following: vision, 
with correction, was 20/30 in each eye. The screen 
test showed, at 6.0 M., a trace of esophoria; at 
25 cm., exophoria 64. She was able to fuse the 
Berens three-character test at 6.0 M. and 25 cm 
On the orthoptoscope, there was an esophoria of 
54 and second-grade fusion. She was able to abduct 
her right eye 40 degrees and her left eye 35 degrees 


Case 6 
B. D., a girl, aged 19 months, was first observed 
on May 5, 1947. Her parents noted that the infant's 
left eye turned in and never moved to the temporal 
side. In the family history there were two maternal 
uncles who had strabismus. There was nothing un- 
usual in the patient’s birth or medical history. 

Examination. Both eyes were emmetropic under 
cycloplegia. Esotropia of 36 degrees was demon- 
strated by the Hirschberg test with the left eye 
deviating inward. The left eye could not be ab- 
ducted beyond the midline. 

A diagnosis was made of complete paralysis of 
the left lateral rectus. 

Operation. On October 1, 1947, under general 
anesthesia, the left medial rectus was retroplaced 
2.5 mm., the left lateral rectus resected 8 mm., and 
the vertical rectus muscles were transplanted 
During the operation the following observations 
were made: The left medial rectus was bound 
down by adhesions to the sclera. The insertions of 
both vertical rectus muscles were very narrow, not 
more than 5.0 mm. in diameter 

On October 30, 1947, one month after operation, 
the patient was able to abduct the left eye to the 
lateral canthus. There was esotropia of 16 
degrees (Hirschberg test) at 6.0 M. When last ob- 
served, November 12, 1948, abduction of the left 
eve to the lateral canthus was performed with ease 


an 
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Case 7 

F. L., a man, aged 39 years, was first seen on 
December 13, 1940, through the courtesy of Dr. 
Daniel B. Kirby, with the complaint of diplopia 
following an automobile accident 10 months pre- 
viously. The patient was a professional aviator and 
was anxious to join the Royal Canadian Air Force. 

Examination revealed: vision, right and left eyes, 
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Fig. 5 (Berens and Girard). (A) Preoperative 
fields of monocular fixation of the left eye, Case 
7. (B) Postoperative fields of monocular fixation 
of left eye, Case 7. 


was 20/15 without correction. Accommodation was ’ 
within normal limits. The eyes were normal except 
for esotropia of 404 at 6.0 M. and at 25 cm 
Homonymous diplopia was revealed with the red 
glass and with the Worth four-dot test. There was 
second-grade fusion on the orthoptoscope with a 
30 to 404 prism base out, but he was unable to fuse 
the three-character test. His error of refraction 
was insignificant. 

Fields of monocular fixation (fig. 5a), using a 
1.25-mm. object, were normal for the right eye but 
showed a limitation in the temporal field of the left 
eye. The patient could not abduct the left eye 
beyond the midline. 

A diagnosis was made of complete paralysis of 
the left lateral rectus 

Operation. On January 10, 1941, the medial rectus 
was retroplaced 3.5 mm., the left lateral rectus re- 
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sected &® mm., and the vertical rectus muscles of 
the left eve were transplanted. Two weeks later the 
patient was able to fuse the Worth four-dot test at 
6.0 M. and 25 em. and the three-character test. He 
had third-grade fusion. The field of monocular fixa- 
tion showed a definite improvement over that re- 
corded preoperatively (fig. Sb) 

Six weeks after operation, the cover test re- 
vealed an esophoria of 104 and left hyperphoria 
of | 55 at 6.0 M. He was able to 
lar single vision with the eye rotated 10 degrees to 


maintain binocu- 


the left of the midline. Soon after his last visit he 
passed the physical examination tor the Royal 
Canadian Air Force 


SuMMARY AND DiIscUSSION 


A transplantation operation for paralysis 
of the lateral rectus, which not only utilizes 


Fie. 6 (Berens and Girard). Normal average 
sertion of superior rectus with eyeball in primary 
position. Normal secondary action of the superior 
rectus is ADductiot 


the lateral halves of the vertical rectus 
muscles and the overlying Tenon’s capsule, 
but also shifts the nasal halves of these 
muscles temporally to the vertical meridian, 
is described. Seven cases are reported. 

In all seven cases definite improvement in 
abduction and excellent cosmetic results were 
obtained. In two cases (1 and 7) third-grade 
fusion and in four cases (2, 3, 4, and 5) 
second-grade fusion were demonstrated on 
the orthoptoscope postoperatively. only 


one case (4) was vertical imbalance revealed 


postoperatively which was not present pre 
operatively. 

We believe that the satisfactory results can 
be attributed, in part, to attention to three 
points in the transplantation technique : 

1. In addition to transplanting the lateral 
halves of the vertical rectus muscles and 
Tenon’s capsule to the attachment of the 
paralyzed lateral rectus, the medial halves 
are transplanted to the lateral side of their 
insertions, thus converting the secondary ac- 
tion of the vertical rectus muscles from 
ADduction (fig. 6) to ABduction (fig. 7) in 


the primary position. 


SUPERIOR 
RecTus 


Fie. 7 (Berens and Girard). Following trans 
plantatior f the superior rectus, the s¢ nar 
action of the superior rectus in the primary position 


becomes ABductior 


2. The medial rectus on the affected side 
is retroplaced whenever indicated at the 
time of transplantation. In our opinion re 
ducing the action of the medial rectus con 
tributed greatly to the degree of postopera- 
tive abduction obtained, Resection ofa para- 
lyzed muscle, even if augmented by trans- 
planted slips of the vertical rectus muscles, 
usually does not produce a satisfactory func- 
tional result if the action of a strong, and 
often spastic, antagonist is not weakened. 

3. Tenon’s capsule, so far as possible, is 
left intact in this transplantation technique. 
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Phe amino-acid composition of the pro 
teins in the different tissues of the eyeball 
have been studied only in a limited number 
of investigations. The advent of the micro 
biologic assay methods made it desirable to 
reinvestigate these problems. Furthermore, 


the need for new data became apparent, nota 


bly in certain nutritional studies dealing with 


the metabolism of the eye, such as investiga 


trons of dietary inadequacies, especially 


amino-acid deficiencies 
series of ocular 


In such investigations a 


changes occur, the exact mechanism of 
which can be explained only on the basis of 
more complete knowledge of the biochemical 
composition of the ocular tissues. Such a 
case was the problem of the mechanism ot 
the tryptophane deficiency cataract which, 
( Schaeffer 


according to our findings and 


Geiger), is explained by the inability of the 
body to synthesize protein from the available 
amino acids because one essential building 
stone of the protein molecule is lacking 
The 


examin and to con pare the available data 


intention of this paper was to re 


in successive steps by this newer method of 
investigation, anticipating in every further 
step new and probably unexpected problems 
which will again necessitate further research. 
In this first series of investigations the total 
undivided tissues of the cornea, sclera, and 
lens were examined and the resulting data 
were compared with those of other mves- 
tigators, insofar as such a comparison was 
feasible. 
The assay methods were essentially the 
same as those of Shankman, Dunn, and oth- 
ers. Nitrogen was determined by incomplete 
nesslerization. Conversion to the same per- 
cent total amino acids determined elimimates 
the possibility of nitrogen error from ness 
lerization. The data are presented on a 16 


percent basis. 


\MINO-ACID COMPOSITION OF THE PROTELNS 


OF THE CORNEA AND SCLERA 


The first nitrogen determinations in the 
sclera and cormmea are des ribed in the pub 
lications of Morner, in 1894. He found that 


these tissues contain mainly collagen along 
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with a smaller quantity of mucoid. His sur- 
prisingly accurate analyses, for his time, 
were confirmed and completed by Jess, in 
1923. Jess did not divide the different pro- 
teins, and made his analysis on the complete 
undivided material. The newest and most re- 
liable investigations were accomplished by 


Schaeffer and Shankman 


Cornea 
Arginine 7.6 
Aspartic acid 7.4 
Glutamic acid 11.0 
Glycine 18.0 
Histidine 0.71 
Isoleucine 3.0 
Leucine 4.7 
Lysine 3.8 
Methionine 1.1 
Phenylalanine 2.9 
Serine 4.3 
Tyrosine* 1.4 
Threonine 2.8 
Valine 3.8 


Krause, who completed the separation of the 
different proteins already attempted by Mor- 
ner. According to his analysis, the corneal 
and scleral tissues contain (besides a negligi- 
ble amount of soluble proteins, albumin, and 
globulin) mainly mucoid, collagen, and also 
a third protein, elastin. The amino acids de- 
termined in the investigations of Krause 
were cystine, histidine, lysine, tryptophane, 
and tyrosine. The qualitative analysis of 
arginine, histidine, and lysine were carried 
out by the Van Slyke method; the data on 
the other amino acids were obtained by 
colorimetric methods. 

It is evident that, while there is little pos 
sibility of comparing the data of Krause 
with our results, the data of Jess, on the 
other hand, are accessible for such a com 
parison. But even considering all data in the 
existing literature, it is obvious that the total 
information available is, as yet, insufficient 


TABLE 1 
AMINO ACIDS IN HUMAN CORNEA AND SCLERA PROTEINS (N X6.25) 


* Low due to presence of carbohydrate and acid hydrolysis. 
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since the number of the investigated amino 
acids is incomplete. 

The results 
tables. 

Table 1 shows the relative amino-acid con- 
tent of the cornea and the sclera. These data 
coincide only partly with the data given by 


are summarized in three 


Jess 

Sclera Cornea Sclera 
© 
7.6 5.51 2.90 
6.6 

10.8 

17.5 

0.81 0.99 0.78 
2.4 

4.0 

3.8 5.52 11.56 
1.2 

3.8 

2.7 
3.7 


Jess, necessitating further analysis. The 
values concerning the three amino acids de- 
termined by Jess, compared with the values 
obtained in our investigation, are not too dif- 
ferent; while there is a considerable diver- 
gence in the results concerning especially 
lysine. This is the more remarkable since 
the lysine values in the cornea, as well as in 
the sclera, are equal according to our analy- 
sis, namely 3.8 percent, and in the investiga- 
tion of Jess they are highly discordant. He 
obtained 5.52 percent for the cornea and 
11.56 percent for the sclera. These contradic- 
tory data need clarification (table 2). 
Special consideration has to be given to 
the relative values of the three amino acids 
in Table 1. The histidine, lysine, and argi- 
nine disclose a familiar relationship. These 
amino acids have been found in a sim#lar re- 
called 


eukeratin, which was defined as an insoluble 


lationship in a protein arbitrarily 


— 
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protein resistant to enzymatic digestion 
which yields histidine, lysine, and arginine 
in the molecular ratio of approximately 
1:4: 12. 

Eukeratins have been found in human, 
cattle, camel, and chimpanzee hair, in finger- 
nails, cattle horn, lamb wool, and so forth. 

Table 3 compares our analytical data with 
a few data showing the amino-acid composi- 
tion of eukeratins analyzed by Block, namely 


COMPARISON OF OUR DATA CONCERN 


OF THE CORNEA AND SCLE 


Cornea 


Schaeffer and 


PROTEINS OF OCULAR TISSUES 


TABLE 2 


‘RA WITH THE DATA OF JESS 


cially in the values of leucine, isoleucine, and 
phenylalanine, which may possibly be signifi- 
cant but cannot be so claimed with the 
limited data. 


AMINO-ACID COMPOSITION OF THE PROTEINS 
OF THE CRYSTALLINE LENS 


The exact chemical composition of the tis- 
sue proteins of the crystalline lens has been 
the subject of several investigations. The 


ING HISTIDINE, ARGININE, AND LYSINE 


Sclera 


Schaeffer and 


Jess Shankman Jess Shankman 
Histidine 0.99 0.71 0.78 0.81 
Arginine 5.51 7.6 2.90 7.6 
i §.52 3.8 11.56 3.8 


Lysine 


Histidine 

Cornea 0.71 
Sclera 0.81 
Human hair 0.6 
Fingernails 0.5 
Cattle horn 0.6 


human hair, fingernail, and cattle horn. Evi- 
dently the cornea and the sclera contain the 
three amino acids—histidine, lysine, and 
arginine—in the characteristic relationship 
already mentioned; that is, approximately 
1:4: 12. 

With regard to these data, these ocular 
tissues might be considered as mainly eu- 
keratinoid in structure. Of course, this 
statement is aforehand arbitrary, as only 
similar findings after separation of the dif 
ferent proteins can justify it. 

Our analysis also revealed a high glycine 
content of the cornea and the sclera. 

The amino-acid composition of the cornea 
and the sclera reveals a great similarity, al- 
though some differences were found, espe- 


TABLE 3 
COMPARISON OF EUKERATINS WITH CORNEA AND SCLERA 


Lysine Arginine Ratio 
3.8 7.6 1:5:10 
3.8 7.6 

2.5 8.0 1:4:13 
2.6 8.5 1:5:17 
8.6 1:4:14 


earliest analyses were those of Morner, whose 
findings were largely confirmed by Jess. Jess 
divided the lens proteins in a- and $-crystal- 
lins and albuminoid and analyzed them for 15 
amino acids. 

A more recent analysis was furnished by 
Krause, who isolated more meticulously the 
individual lens proteins. His amino-acid de- 
termination was, however, limited to the 
analysis of tryptophane, cystine, arginine, 
histidine, lysine, and tyrosine. 

A more recent study of the composition of 
the total proteins of sclerosed and catarac- 
tous lenses by Bloch and Salit determined 
nine amino acids, These investigators used 
chemical methods for tyrosine, tryptophane, 
phenylalanine, cystine, and methionine, Ly- 
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sine, leucine, isoleucine, and valine were 
estimated by microbiologic techniques. 

The results of the amino-acid estimations 
in the total lens protems by the microbiologic 
assay method is given in Table 4. We ana- 
lyzed lenses of steer, hog, calf, and man. 
Normal, as well as cataractous, human lenses 
have been investigated. The outstanding fea 
tures of this analysis are tabulated and our 
results can be summarized as follows 


1. Fourteen amino acids have been deter 


Human 


43 424 $27 430 433 Mean 


rABLE 4 


AMINO ACIDS IN LENS PROTEINS*® (VN X6 25) 


SCHAEFFER AND) S. SHANKMAN 


investigators analyzed the undivided normal 
and cataractous lens, and data of eight ammo 
acids coincide with our data. Table 5 gives 
the data of Jess and Bloch and Salit com 
pared with our values. 

2. An interesting finding in our investiga 
tion is that the lens of the human eye con- 
tains significantly less histidine and signifi 
cantly more leucine and jsoleucine than the 
lens of the other examined animals. 


3. No significant differences were found 


Steer Hog Call 


Mean 


Human Animal 


Cata Cata Dia Nor Nor- Nor Nor- Nor- 


mal 


mal 


Arginine 10.9 10.4 11.2 11.9 11.0 11.1 11.6 11.2 11.1 11.3 
Aspartic acid 97 02? 04 94 9.8 96 96 10.4 9.9 9.9 
Cslutamic acid 13.7 14.8 16.2 16.5 15.7 16.8 15.0 15.3 15.8 
Glycine 1.5 1.6 4.8 4.8 §.2 5.1 5.9 1.8 4.8 5.3 
Histichine 1.0 4.0 3.7 4.7 4.8 4.9 3.8 4.8 
I scvdertae ime 6.6 6.9 6.8 5.8 6.1 5.7 § 2? 5.6 6.4 5.5 
Leucine 92 94 9 2 8.2 &.8 &.0 7.8 8.1 9.0 8.0 
Lysine § 5.5 6.0 § 7 5.1 5.0 3.6 5.2 
Methionine > 28 9 25 ?9 24 
Phenylalanine 8.0 7.8 8.7 9.2 9.1 & 3 9? 8.5 &.9 
Serine t 7.7 1 7.2? 60 7.8 79 78 7 8 
lyrosine* 7.7 7.5 6.4 7.4 7.9 6.8 6.8 6.8 7.4 6.8 
Vhreonine’ +6 3.7 3.3 4.4 4.1 4.8 3.3 4.1 4.1 
Valine 5.5 $5 5.6 4.8 5.1 5.4 6.1 5.6 5.3 ae 


* Corrected to the same total percent amino acids determined (101.3°,), which was mean after omitting 


one value which was obviously in error due to nitrogen 


t Unpublished method. L. mesenteroides 


* Minimal values, due to acid hydrolysis 


Hac and Snell method 


mined. Of these, 10 coincide with the data of 


Jess Wi 


amino acids determined also by Jess, leucine 


have assaved, in addition to nine 


ind reoleucine separ itely and also serine, 
threonine, and methionine 

A comparison of our results with the data 
of Jess is of restricted value, since his analy 
sts involved separation of three different 
proteins, While such a comparison is greatly 
Inadmissible is 
data of Krause, On 


the other hand, a direct comparison with the 


arbitrary, it ts still revealing 
a comparison with the 
values of Bloch and Salit 


Phese 


Is Justihed 


Variation of samples may be assay error, not sample variation 


in the amino-acid composition of the normal 
and the cataractous human lenses. 

4. In our studies the values for leucine, 
isoleucine, phenylalanine, aspartic acid, ser 
ine, and valine are particularly higher than 
previously reported, while our values for 
arginine and histidine are not far from those 
reported by Jess. The glutamic acid content 
we found to be somewhat higher than the 
value reported by Hijikata, but it is con 
siderably higher than the value given by Jess 
All our data, when they coincide, are im a 
given by 


verv close agreement with those 


4 
= 
4 
&§ 
} ract ract be tic mal mal |__| mal 
{ 


PROTEINS OF OCULAR TISSUES 


Bloch and Salit (valine, leucine, isoleucine, 
tyrosine, phenylalanine, lysine, and methio- 
nine ). 

Serine, which we found to be present in 
the amount of 7.6 percent on the average, 
was reported by Jess as “traces.” 

The greatest disc repancy between our re 
sults and those of previous workers has to 
do with glycine, which we found in the 
amount of 5.0 percent and which Jess and 


also Hijikata reported to be totally absent; 


1053 


plished with similar presumptions and aims. 

From Tables 1 and 5 it is seen that the 
number of amino acids for which analytical 
information is available is increased by the 
present paper. This is more true concerning 
the corneal and scleral tissues which were, 
as yet, only poorly investigated. The estima- 
tion of the following amino acids ts, as yet, 
wanting in our investigations: tryptophane, 
cystine, alanine, proline, and hydroxyproline. 
On the other hand, the investigations fur- 


TABLE § 


COMPARATIVE TABULATION OF THI 


Amino Acids \lbuminoid 


Glycine 
\lanine 
Valine 
Leucine 
Isoleucine 
\spar tic acid 
Glutamic acid 
Iyvrosine 
Proline 
Phenylalanine 
Lysine 
Histidine 
\rginine 
Cystine 
Serine 
I'ryptophane 
Methionine 
Threonine 


i 
3 
1 
5 
3 
8 
2 


Both amino acids were determined together. 


a finding in line with low glycine values by 
early colorimetric or Fischer ester methods. 


COMMENTS 


The present investigation attempted to 
add new data to our incomplete knowledge of 
the amino-acid composition of the ocular- 
tissue proteins, that is of the cornea, sclera, 
and of the crystalline lens. The limitations 
in the usefulness of the obtained data are ob- 
vious. Neither complete separation of the 
different tissues was attempted nor were the 
different proteins isolated. The investigation 
involved the whole tissues. Thus the com- 
parative evaluation of the obtained data is re- 


stricted to those earlier investigations accom- 


AMINO-ACID VALUES IN MAMMALIAN LENSES 


Bloch and 


) dati 
Salit ur Dat 


ww S 
> 


nished several completely new data. 

One item in our findings, as already em- 
phasized, needs further investigation, name- 
ly, the conjecture of the keratinoid nature of 
the corneal and scleral tissues. This would be 
more remarkable since keratin, commonly 
found in epithelial structures, has never 
been demonstrated as a constituent in ocular 
tissues, except as neurokeratin, in the frame- 
work of the retinal tissue ( Krause). 

Investigations of this kind seem to us to 
be interesting since they might supply a 
closer understanding of physiologic and 
pathologic processes on a biochemical basis. 
On the other hand, information obtained by 
these investigations is not exhausting the un- 


4 Jess 
a—Cryst. A—Cryst. 
3.6 
0.2 0.9 5.1- 6.1 | 
7.3-7.5 7.8 9.4 
6.2 5§.2- 6.9 | 
0.5 0 
4.6 13.7-16.8 
3.6 6.0 6.4- 7.9 
1.9 
4.6 5-8.8 7.8- 9.2 
3.87 6.0 5.1- 6.0 
2.73 9 3.5- 4.9 
10.26 43 10.4-11.9 
6.0- 8.4 
3.3-3.4 
3.53.8 2.2- 3.2 
33-48 
a 
a 
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derlying problems and that of different rea 
sons. It is not satisfactorily established to 
what extent the quantity of the individual 
amino acids in the hydrolysate is identical 
with the amount present in the proteins ana- 
lyzed before hydrolyzation. The data are 
only approximations, even if very close ones, 
and we do not exactly know the amount de- 
stroyed in the process of hydrolysis. There 
are no perfectly accurate methods of estima- 
tion as yet, although the microbiologic assay 
method signifies an enormous advance; but 
even this method is not applicable to the in- 
vestigation of all known acids 
( Geiger). 

Of great advantage for these studies would 
be the parallel and combined investigation 
with the methods of chromatography and 
X-ray studies (Astbury), which might fur- 
nish more information about the submicro- 
scopic architecture of the protein mole- 


amino 


cule, 
Our findings have thus many limitations 
and they are intended only as a preliminary 
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study for an experimental approach of other 
related problems. 
SUMMARY 

1. The amino-acid composition of the total 
proteins in the corneal and scleral tissues 
were analyzed by the microbiologic assay 
method. 
mined. As a result of this analysis the cornea 
and the sclera are probably eukeratinoid in 


Fourteen amino acids were deter- 


composition. Normal and pathologic lenses 
did not differ significantly in composition. 
2. The amino-acid composition of the total 


proteins in normal and cataractous lenses in 


humans and in normal lenses of other mam- 
mals (steer, hog, and calf) were analyzed by 
the same method of microbiologic estimation. 
Fourteen amino acids were determined, ac- 
counting for nearly 100 percent of the total 
nitrogen. The data thus obtained show sev- 
eral discrepancies with similar data obtained 
by chemical methods. 


4041 Wilshire Boulevard (5). 
2023 South Santa Fe Avenue. 
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A study of the comparative techniques of 
this surgical procedure is essentially a review 
of the varied principles of the operation it- 
self. The discission operation may be classi- 
fied into four major groups according to the 
type of entrance made into the lens capsule: 

1. Incision through the anterior lens cap- 
sule. 

2. Discission extending through the cortex 
and nucleus of the lens. 

3. Through and through discission pene- 
trating the entire lens and traversing the 
hyaloid membrane into the vitreous. 

4. Discission by first entering the posterior 
lens capsule by a penetration behind the 
ciliary body. 

The technique classified in Group 4, 
though advocated and used only a few times, 
is not included in this study. Because it dis- 
turbs the ciliary body and poses technical 
difficulties, as well as being a potential source 
of uveitis, it is not considered of sufficient 
merit to warrant use in these experimental 
studies. 

Discission operations of the four major 
groups were performed on 24 rabbit? eyes. 
Postoperative follow-ups were conducted 
daily for one month, At the end of that 
period, the animals were killed, and the eyes 
were examined for all changes that had oc- 
curred during that period. The techniques 
used were selected because they embodied all 
of the principles outlined in the ophthalmic 
literature. It was believed that this study 
would answer questions of efficacy posed by 
various writers, would demonstrate whether 
the techniques were based on physiologic 

* Thesis for Master of Science in Ophthalmology 
from the Graduate School of Medicine of the Uni- 
versity of Pennsylvania. 

+ Virgin rabbits, four to five months old, were 
used in these studies. 


CATARACT DISCISSION OPERATIONS* 
AN EXPERIMENTAL EVALUATION 


Morcan B. Ratrorp, M.D. 
Atlanta, Georgia 
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fact, and would provide an opportunity to 
analyze any secondary or side reactions that 
might occur. 


DETAILS OF STUDY 


Fourteen rabbits were used for this test. 
Two of the rabbits, used as controls, were 
examined to ascertain what constituted a 
normal rabbit lens. Measurements in four 
rabbit lenses were: anterior-posterior: 9.3, 
9.3, 9.0, 8.9 mm.; lateral: 11.4, 11.3, 11.4, 
11.2 mm, 

The five techniques employed were: (1) 
Transverse incision through the anterior 
capsule; (2) anterior cross incision, ruptur- 
ing the lens capsule and extending half-way 
through the nucleus; (3) inverted V-shaped 
incision of Ziegler, through and through; 
(4) through and through cross incision ; (5) 
mixed incision, through and through. 


PREOPERATIVE STUDIES 


1. Cultures were made from each rabbit 
eye. Blood-agar plates were used and the 
results were observed 48 hours later. 

2. Preoperative tension (Schigtz) was 
taken. 

3. External and funduscopic e¢xamina- 
tions were made, 

4. Sterilization of operative field was 
done. 


POSTOPERATIVE STUDIES 


1. Tensionst (Schigtz) were taken pre- 


tB. Y. Alvis (1921) is cited by Ziegler (1925) 
for studies of tensions following discission opera- 
tions. The conclusions are noted as: 

1 (8 animals). Shallow incision, anterior cap- 
sule (3 mm. long), few anterior fibers. No reac- 
tion, no change in tension; wound healed with 
small scar on front of lens. 

2 (13 animals). Large shallow incision, in some 
two incisions, across the front of the lens, but in- 
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operatively and postoperatively for four days 


and on the 10th day postoperatively. 

2. Slitlamp examinations were made 

3. Daily progress or the reactions of the 
techniques used was noted. 

4. Dilatation of the ‘pupils was effected 
by daily instillation of ine percent atropine 
omtment. 

5. Final dissection aid evaluation were 


done on the 28th postoperative day. 


; 
INSTRUMENTS AND OPEKATIVE PROCEDURE 


Each rabbit was wrapped in a sheet with 
only the head exposed. “three to four minutes 
before surgery, 4 to 6 Jrops of one-percent 
pontocaine were instille] into each eye. The 
lids remained opened w%hout the use of a re 
tractor, and the insertton of the superior 


TABLE 1 


TENSION READINGS 14 EYES OF RABBITS 
In 
in mm. Hyg *Schigtz 


i 
Rabbit Ist 
- Perop Postop trad 4th 10th 
day 
i 
2 16 1¢ to 16 15 16 
rectus muscle was grasped with a fixation 


forceps and held whilp the Ziegler knife 
needle was inserted in‘}> the eve at the cor 
neoscleral junction jus} at the limbus 

The animals oper itd! were groupe d ac 
cording to the five disd:ssion techniques, al 


ready deseribed, whicth were used in this 


chiding capsule and tew tertor lavers i lens 
corte. Five showed m SIX 
showed definite increase in tension in 1 to 7 days 

3 (5 animals). Narrow. incisi made entirely 
through the lens. Three showed no tension changes 


One had a irked, violent! re thon 


+ (5 animals). Complete discission was made of 
these. Four showed moder ste decrease in tension, 
which persist 1 for two week One showed slight 
increase There was a npderate reaction in all 
of these cases 1 i liate clouding of the 
entire lens, whic proces t ibsorption in all 
ammals which were pert ed to live long enoug 


RAIFORD 


study. Each group was followed during the 


entire observation period of one month. 


RESULTS 
Group | 

Anterior capsule linear discission, ruptur- 
ing the anterior capsule (fig. 1). A single 
anterior transverse incision was made on the 
four eyes in this group, just deep enough 
to reach the central nucleus of the eye. Pre- 
operative and postope rative tension readings 
are listed in Table 1. 

A transverse linear opacity was observed 
24 hours postoperatively with a little iris 
reaction of margin hyperemia. The anterior 
chamber was clear and of normal depth. The 
cornea remained clear, 

The 2nd and 3rd days showed continued 
opacity except im No, 4 eve in which little 
change was noted, This was verified under 
slitlamp examination. In eves No, 1, No. 2, 
and No. 3, a central haze of the lens de 
veloped which, under slitlamp examination, 
revealed an opacity of the nucleus with 
noticeable change of the refraction of the 
light beam in the other portion of the lens. 
No. 4 eye showed only a linear streak of the 
old discission site, and no further change 
was noted at any time, 

There was only a slight hyperemia of the 
iris, and this for the most part subsided by 
the eighth day. 

The anterior chamber and cornea remained 
clear and during the third week the anterior 
chamber appeared a bit deeper. When seen 
with a slitlamp at this period, the hazy nu- 
cleus (except No. 4) of the lens seemed to 
be more anterior, and there was a thinning 
of the anteroposterior diameter to a slight 
cle gree. 

On the 28th postoperative day, each lens 
was removed and showed a slight thinning of 
the cortex with little or no nuclear change. 
No. 4 eve showed no change except the scar 
on the anterior capsule, as seen on slitlamp 
examination, Figure l-a shows the average 
changes that took place in the lenses of this 


group during the 28-day period. 
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The nucleus of the lens was. slightly 
opaque in eyes No. 2 and No. 3, with less 
in No. 1. There were no changes in eye No. 
4. 

A slight liquefaction of the lens cortex 
was present about the nucleus, which was 
plac ed a bit forward by the absorption of 
the cortical material and a decrease in the 
anteroposterior diameter. 

The hyaloid remained intact in each eye, 
and the vitreous was clear, No change was 
noted in the fundi on the 28th day. 

This group did not demonstrate any con 
junctival or ciliary injection. 


Group Il 


Anterior cross incision, rupturing the lens 
capsule and extending halfway through the 
nucleus (fig, 2). A penetration was made 
sufficiently deep to include the nucleus, There 
were six eyes in this group, Tension read 
ings are given in Table 2. 

Very little opacity was noted 24 hours 
postoperatively ; however, some generalized 
iris hyperemia was evident. In this group, 
the lens opacity was more in the anterior 
half. It first started at a central position, In 


Fig. 1 (Raiford). Anterior capsule transverse 
linear discission not extending to nucleus. (The 
nucleus is darkened in these drawings to demon 
strate better contrasts.) 


Fig. l-a (Raiford). Lateral view showing slight 
absorption and degeneration of the anterior half of 
the lens cortex; no nuclear involvement 


eyes No, 5 and No, 7, lens material was in 
the anterior chamber on the eighth post- 
operative day, with eye No. 5, showing com 
plete lens opacity on the 10th day. The len- 
ticular changes were diffuse in type, with the 
central section being of greater density and 
clearer at the equator. This did not vary ex 
cept in eye No, 5. 


rABLE 2 


TENSION READINGS IN EVES OF RABBITS 
in Group Il 
(in mm. Hg (Schiptz) 


Ist 
Preop. Postop. 2nd 3rd 
Davy 


Rabbit 


17 
16 
19 
18 
17 
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ae . : 6 18 17 18 18 16 

Es 7 17 17 17 17 15 

By; & 18 18 16 17 15 

9 4 20 18 18 16 

10 15 17 
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Fig. 2 (Raiford). Anterior cross discission of lens 
cortex extending into the nucleus. 


On the 18th postoperative day, eves No. 
7 and No. 8 were dissected to study the 
progress of lenticular absorption. A grad- 
ual or slight increase of depth of the an- 


Fig. 2-a (Rattord). Lateral view showimg anterior 
cortex absorption and decrease in lens thickness. 


terior chamber was present under the slit- 
lamp. 

There was postoperative hyperemia in each 
eye of this group. In eye No. 7 a posterior 


synechia was present at the 10-o'clock posi- 
tion on the lens and there was vasculariza- 
tion of the iris in that segment. 

On the 18th day, eyes No. 7 and No. 8 
were examined, The lens nucleus was opaque 
in each with liquefaction of the remainder of 
the lens cortex which, at this time, was only 
about two thirds of its normal thickness. 

On the 28th day, eye No, 5 was almost 
completely absorbed, except for a small por- 
tion of the nucleus. Eyes No. 6 and No. 9 
revealed liquefaction of the cortex (fig. 2-a) 
except the nucleus, which was about half 
size. Eye No. 10 showed the nucleus par- 
tially protruding through the incision of 
the anterior capsule which was impeding the 
rate of cortex absorption. 

There was some increased ciliary injection 
in eye No. 5, with only a slight amount in 
the remainder of the group at the end of the 
first postoperative week. This gradually de- 
creased and was only slightly evident on the 
24th day. 

The corneas were clear in each eye of this 
group. 

The hyaloid membrane, vitreous, and reti 
nas were normal on ophthalmoscopic exami- 
nation. The iris in each eye was hyperemic 
and remained so throughout the period of ob- 
servation. Only in eye No. 7 did synechia 
occur. 


Group III 


Ziegler inverted-V through and through 
discission technique (fig. 3). Four eyes were 
studied in this group. Tension readings for 
this group are listed in Table 3. 

The lens was opaque at the end of the first 
24 hours, postoperatively, in the central por- 
tions. The anterior chambers were of normal 
depth. In eye No, 12, a small hyphemia was 
noted in the anterior chamber. The lenticular 
opacity progressed and, by the end of the 
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sixth postoperative day, each lens of this 
group was totally opaque. 

There were changes in the cornea in this 
group. 

Hyperemia and periciliary injection were 
present in each eye, and extended to involve 
an area of three mm. about the limbus and 
gradually faded toward the periphery of the 
bulbar conjunctiva. 

The anterior chamber of each eye re- 
mained clear, except for lens material and 
the hyphemia in eye No, 12. This was ab- 
sorbed by the eighth postoperative day. In 
eye No. 11 the lens material which had filled 
the central third of the anterior chamber 


TABLE 3 
TENSION READINGS IN THE EYES OF RABBITS 
Group III 
(in mm. Hg (Schi¢tz)) 


Ist 


— Preop. Postop. 2nd 3rd 4th 10th 
Day 


11 18 19 24 25 25 17 
12 16 19 22 24 20 18 
13 17 24 24 24 17 19 


14 18 


gradually decreased in volume on the 16th 
postoperative day, and on the 28th day only 
the nucleus remained, which was less than 
half size. 

The iris in each of the eyes manifested 
marked hyperemia, which only subsided to 
a slight degree from the period of the 16th 
to the 20th day. Under slitlamp examination, 
there was engorgement of the iris vessels, 
and in No. 14 neovascularization was seen 
scattered in the upper portion. In No, 13 a 
firm posterior synechia was attached to the 
anterior lens capsule and was not broken by 
one-percent atropine or neosynephrine emul- 
sion (10 percent). 

From the 20th day the anterior chambers 
appeared deeper than normal, which was re- 
vealed to be due to lenticular absorption at 
the time of dissection on the 28th day. 

On the 28th day the lenses were found to 


- 


be from 60 to 75 percent absorbed (fig. 3-a). 
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Fig. 3 (Raiford). Inverted-V through and through 
discission. 


The lens capsule showed evidence of 
shrinkage which was, no doubt, due to loss 
of cortex. The lamellas of each lens were 
liquefied and, on cutting away the iris, much 


Fig. 3-a (Raiford). Lateral view showing an- 
terior protrusion of nucleus with synechia on 
posterior lens capsule with adhesions extending into 
vitreous space. 
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Through and through cross in 


of this liquefied lens substance escaped about 
the central nucleus, which in itself was ab 


sorbed to about two thirds to one half and 


caught in the anterior discission aperture of 
the capsule. When the lens nucleus was re- 
moved, the posterior perforation was seen 
and, im each eye of this group, adhesions 
existed between the posterior lens capsule 
and that of the hyaloid membrane. There was 
a small amount of fibrous material extending 
into the vitreous just posterior to the hyaloid 
adhesion for a distance of 1.0 to 2.0 mm. 
and about 2.0 to 2.5 mm. in diameter. A 
small segment of this anterior vitreous in 
this area appeared to be liquefied. 

The vitreous and fundi remained clear 
throughout in eves of this group. 


Grour I\ 


Through and through cross incision was 
made with the pupil dilated and the knife 


rABLE 4 


TENSION READINGS IN THE EYES OF RABBITS 
IN Grover I\ 
(in mm. Hg (Schigtz)) 


Rabbit 
ve 


Ist 
E Preop. Postop. 2nd rd 4th 10th 


Day 


16 22 22 22 20 16 
16 18 22 20 22 20 17 
17 18 22 21 0 21 18 
18 20 22 20 20 20 18 


needle penetrated into the vitreous (fig. 4). 
Four eyes were in this group. Tension read 
ings appear in Table 4. Since the basic differ 
ence in the technique used on this group, 
compared to Group ILI, was only in that 
the incision was the cross type, through and 
through, the eyes in this group reacted es 
sentially as the eyes in Group IIT. 

The reaction of the perilimbal area was 
moderate, and there was a gradual increase 
im severity of ciliary injection from the Ist 
to the Oth postoperative day. This began to 
subside on the Ilth day, but remained in 
jected throughout the duration of the 28-day 
period. 

Che cornea was clear except in eye No. 17 
in which some lens fragments were in the 


interior portion of the anterior chamber. 
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cision penetrating the nucleus into the vitreous, 

ca 
Be 
ete 
4 
Fig. 4-4 (Raiford). Lateral view. Complet 
degenerative changes of the entire lens with ab 
sorption of lens nucleus; numerous fibrous bands 
extending into the vitreous space SC—‘CSSCSCis 
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There was some opacity of stroma at this 
segment. 

The iris was hyperemic on slitlamp exami- 
nation with marked increase of vasculariza- 
tion in eyes No. 16, No. 17, and No, 18. 
There were several transitory posterior syne- 
chias which were broken up by mydriatics. 
This congestion persisted throughout the 28- 
day period, although it leveled off during the 
last week, 

The anterior chambers were clear except 
the portion taken up by lenticular fragments, 
which protruded into the center part with 


eye No. 17 extending to the lower half. 


The lenses were centrally opaque and 
grossly dense involving about 80 percent of 
their total volume. The nucleus (fig. 4-a) 
protruded forward with almost complete 
liquefaction of the cortex. 

In each case the hyaloid membrane was 
adhered to the posterior lens capsule with a 
small area of liquid vitreous extending be- 
yond this region. Some irregular prolitera- 
tion of fibrous material was evident here. 
In eye No, 18 a fibrous vitreous band ex 
tended from the hyaloid adhesion at the 
posterior capsule to the retina just anterior 
to the equator at the 10-0'clock position, 
creating a retinal detachment in this area of 
a bulbous type. The detachment was about 
3 to 4mm. in diameter and slightly elevated 
This was first seen when the iris was re 
moved at the ciliary body on the 28th post 
operative day. No noticeable change in the 
dissection (28th day ) technique was noted 
that could be responsible for the detachment. 
Retinas of the three other eyes were clear. 


Grour V 


Wired discission, through and through 
penetration of the lens (fig. 5). Six eyes 
were used for this group. Tension readings 
are shown in Table 5. 

This group showed the greatest over-all 
postoperative reactions. No. 11 (eyes No. 
21 and No, 22) died on the third postopera 
tive day and dissection of the eyes showed 
small hemor 


marked iris congestion with 


Fie. 5 (Raiford). Multiple through and through 
discissions of the entire lens and nucleus extending 


into the vitreous 


rhagic petechias on the posterior surface, 
greater near the pupillary zone, The lenticu 


(Raiford). Lateral Marked ab- 


cortex, and nucleus with multiple 


Fig. 5-a view 
sorption of lens, 
fibrous bands extending into the vitreous space and 


flattening of the lens 
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lar changes revealed generalized opacity with 
beginning degenerative changes in the lens 
cortex. 

Eye No. 23 developed uveitis and precipi- 
tates covered the lower half of the corneal 
endothelium. They were lobulated in shape 
and under slitlamp examination appeared to 
have a dull gray color. No aqueous flare was 
seen, The iris of this eye developed pigmen 
tary degeneration after five days of hyper 
emia and congestion. On the 28th day dis 


TABLE 5 


TENSION READINGS IN THE EYES OF RABBITS 
in Grove V 
(in mm. Hg (Schigtz)) 


Ist 
Rabbit Preop. Postop. 2nd 3rd 4th 


Day 
19 17 20 22 21 22 19 
20 17 20 21 22 20 17 
21 14 22 22 = — 
22 15 22 22 - — 
23 17 19 19 18 19 16 
24 16 18 20 18 18 17 


* Animal died on the third postoperative day. 


section demonstrated a thin, friable iris with 
many small petechial hemorrhages on the 
posterior surface and synechia onto the lens 
capsule, The lens was greatly absorbed and 
totally liquefied with a brownish tinge to the 
degenerative liquid vitreous in the anterior 
two thirds, with the posterior portion having 
gel-like qualities. 

The remaining three eyes developed peri- 
limbic injection, being marked the first three 
weeks by hyperemia of the sclera and con- 
junctiva. 

The corneas were clear during the entire 
period of observation, 

The iris revealed marked congestion and 
hyperemia on slitlamp examination. Pos 
terior synechias developed irregularly at the 
pupillary border. On dissection at the 28th 
day, vascular tortuosities were clearly scat- 
tered over each posterior iris surface in a 
generalized pattern. 

Each lens of this group developed a total 
opacity with complete liquefaction of the 
cortical material, and only a small portion of 
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the nucleus remained on the 28th day (fig. 
5-a). The posterior capsules had massive ad- 
hesions to the hyaloid membrane and numer- 
ous fibrillar strands extended out into the 
vitreous. The lenticular absorption was 
greatest here, less than one fourth of the 
total lens volume remaining. The posterior 
capsule was opaque. 

The vitreous showed liquefaction on the 
portion next to the lens, 

The retinas were clear throughout, with 
no loss of sheen or pigmentation. 


SUMMARY OF EXPERIMENTAL DATA 


A review of the five different cataract dis- 
cissions which include the major mechanisms 
underlying the various techniques of this 
operation shows: 

Bacteriology. All preoperative cultures 
contained only Staphylococcus albus. 

Tension. A Schigtz tonometer was used, 
by which tensions were taken preoperatively, 
during the first four postoperative days, and 
on the 10th postoperative day. The average 
preoperative reading was 17 mm. Hg. No 
change was noted in Groups I and II. In 
Group III there was a slight postoperative 
rise which was present on the 2nd and 3rd 
day, being greater on the fourth. These ten- 
sions returned to preoperative levels by the 
10th day. Groups IV and V developed a 
higher postoperative tension elevation, which 
returned to normal on the 10th day. These 
tension curves may be considered to be 
within normal limits. 

Perilimbal area, Groups III, IV, and V 
showed the greatest periciliary injection, 
Group V showing the most marked reaction. 
The congestion and hyperemia persisted into 
the third week in Groups III and IV, and 
during the entire period for Group V. In 
Groups I and IT only a transitory injection 
was evident, which disappeared during the 
first week. 

Cornea, The cornea remained clear in all 
except eye No. 23, in which uveitis de- 
veloped. With the use of one-percent ponto- 
caine as a local anesthetic, a mottledlike 
change occurred in the epithelium. On view- 
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ing the cornea with a plus 10D. lens, minute 
facets were produced, which on illumination 
created shadows on the iris. These disap- 
peared in 24 hours. 

Iris. The only change in the iris was that 
of hyperemia and congestion (except in eye 
No. 23) in Groups I and II, with some 
increase*in Group III. Groups IV and V 
developed more marked congestion with 
tortuosity of the vessels which persisted 
throughout the 28-day period, and in Group 
V posterior synechias developed. 

Anterior chamber. Other than lenticular 


fragments and one case of hyphemia (eye 
No. 
clear. 
Lens. Only one lens (eye No. 4) failed 
to develop any process of absorption. The 


12), the anterior chambers remained 


least reaction was in Group I. Group II re- 
vealed a steady lenticular absorption with 
cortical liquefaction. The nucleus was still 
firm, though smaller than normal on the 
28th day. Groups IIT and IV showed essen- 
tially the same changes, but slightly more 
advanced ; these two groups developed hya- 
loid-membrane adhesions and, in one case 
(eye No. 18), a vitreous band which pro- 
duced traction was responsible for a retinal 
detachment. The vitreous adjacent to the 
hyaloid was involved by liquefaction. Ilus- 
trations indicate the varied contours of the 
lenses at the time of dissections on the 28th 
postoperative day. 

Group V developed the greatest lenticular 
reaction, synechias were more severe, and 
more degeneration of the lens and cortex 
existed, The nucleus of the lens was smaller 
or failed to exist. This group revealed the 
most lenticular absorption that produced 
complications not evident in the other groups. 
The posterior capsule showed more hyaloid 
adhesions and involvement of the vitreous 
proper. 

CONCLUSIONS 


1. Very little change in tension was noted 
in Groups I and II. Groups III, IV, and V 
showed changes in postoperative tension 
levels during the first four days. Although 
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tensions in all groups were within normal 
limits on the 10th day, the fluctuations of 
elevation after operation should cause close 
scrutiny of the techniques used in the last 
three groups of this study. 

2. The single transverse discission (Group 
I) through the anterior lens capsule proved 


* to be insufficient and, in order to obtain a 


more rapid lenticular absorption, the tech- 
nique would have to be repeated as clinically 
indicated, 

3. The cross anterior capsular discission 
(Group Il) gave a more rapid lenticular 
absorption with a slight reaction to the 
anterior uveal tract. No involvement of the 
hyaloid membrane or vitreous was repre- 
sented in this group. This technique ap- 
peared to be the best of any in the series, 
and indicated that a cataract discission which 
involves the anterior capsule to or through 
the lens nucleus is the best of any demon- 
strated in this experimental evaluation. 
There were fewer side reactions and this 
technique would seem to be the one of 
choice. It should prove to be the safest and 
give the best end results. 

4. The through and through techniques, as 
the Ziegler (Group III) and cross incision 
(Group IV), gave a more rapid lenticular 
absorption. They also developed the compli- 
cations of hyaloid membrane and posterior 
capsule adhesions in each case, as well as 
degenerative vitreous changes. In one case 
a vitreous-band adhesion was responsible 
for a retinal detachment. In Group V the 
same method was used to complete lenticular 
penetration with more maceration of the 
lens substance. Here complications were 
more severe, Its only advantage was that of 
more rapid lens absorption. 

Because of the side reactions and compli- 
cations demonstrated by the through and 
through technique, it is not considered to 
be a safe procedure and is not based on 
sound surgical principles. These studies 
would suggest that it be discarded as a 
method of cataract discission operation. 
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between gencral 


The curious dichotomy 
pathology and ophthalmic pathology, which 
existed at the beginning of the century but 
which fortunately is fast disappearing, had 
some disadvantages for the ophthalmologist 
but certainly more for the general patholo 
gist. He usually remained unaware of the 
unique conditions existing in the eye and of 
the highly specialized and unusual ways in 
which it is affected by malignant disease. 
The study of ophthalmic pathology could not 
have failed to provide suggestions for lines 
of investigation in cancer research, had the 
general pathologist considered such funda 
mental facts as the immunity of the lens and 
restriction of retino 


cornea to cancer, the 


blastoma to infancy, and the rarity of pri 


intraecular carcinomas, It happens, 
that 


England and the 


mary 


however, recent trends im cancer re 


search im United States 


have thrown a flood of light on the basic 
etiology of the disease and it is now neces 
sarv for the ophthalmologists to examine the 
new facts and to apply them to the known 
clinical pathology of malignant disease of the 
eve. which can act largely as a touchstone. If 
the newer conceptions of the nature of can 
special 


cer are found as applicable to the 


case of the eve as to the general run of 
tumors then thev will stand the test of time 
rt search dome 


last 60 


The vast amount of cancet 


throughout the world during the 
years has clarified the position and shown us 
the essential questions to be answered, We 
are faced with a disease having as tts pri 
marv manifestation the continued unchecked 
multiplication of cells We have been con 
versant with a host of apparent causes all of 
which are capable of imitiating tumors ( that 


is. starting cell division), but none of which 


can explain the continuance: of the process 


Institute 


* From the 
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long after the initial stimulus to growth has 
disappeared. We know that the initiating 
causes are multiple, both chemical and physi- 
cal (for example, certain coal tar derivatives, 


? 


such as 1:2 methylchol 


benzpyrene or 
anthrene : certain hormones, such as oestrin ; 
certain radiations such as ultraviolet light, 
X rays, and radium emanations ). 

These are all known to “cause” cancer 
that is to Say, they start the cells dividing. 
But 
mechanism which, once started, never runs 


initiating 


what is the “continuing cause,” the 
down, though all traces of the 
cause have disappeared ? 

For many years it was postulated that the 
action of the carcinogenic agent was similar 
to that of X rays on certain insects ; that is, 
it produced a chromosomal mutation which 
then bred true. Since in the case of Droso 
phila it is the gametes which are affected, it 
is easy to prove a mutation since succceding 
show the variant. In_ the 


generations will 


case of malignant change, however, it ts a 
somatic cell which is affected so that muta 
tion can never be proved. 

Some support for the mutation theory was 
afforded 
pedigrees in man and animals and by the 


both by the existence of cancer 
familial incidence of certam tumors, particu 


larly retinoblastoma ut, as we shall see 
later. a familial incidence does not neces 
sarily imply a genetic defect, although at first 
sight the experiments in breeding of mice 
initiated by Leo Loeb, Maude Slye, and 
W. S. Murray before the first world wat 
lend color to the theory that there may be an 
hereditary tendency toward such hypothe 
cated somatic mutations. 

These inbred strains of mice which were 
started in laboratories in the United States 
have since been continued in laboratories 
throughout the world and have seemed to 


demonstrate the hereditary nature of cancer 


b 
om 
mol 


in the respect that strains exist (for exam 
ple, the R3, C3H, and Strong-A strains) in 
which 70 to 95 percent of the females die of 
cancer of the breast, while in others ( Simp- 
son and the C57 black strain) few ever de 
velop cancer. This fact taken aione might 
almost seem conclusive but it is capable of 
an entirely different explanation. 

In 1911, the Rous chicken sarcoma was 
discovered and a complete re-orientation of 
our views became necessary. This tumor, 
which is clinically and _ histologically a 
spindle-celled sarcoma, is caused by a virus 
which, being intracellular, acts as the “‘con- 
tinuing cause,” stimulating the nucleus to 
divide and itself multiplying intracellularly 
indefinitely. 

Since 1911, over 200 virus tumors of birds 
have been discovered, all of which can be 
transmitted by dried tumor tissue and by 
cell-free filtrates, thus proving the existence 
of a continuing cause which can survive the 
complete disintegration of the cell. 

From its other properties also this intra- 
cellular cause is known to be a virus, It with- 
stands drying, freezing to the temperature 
of liquid air, and storage in 40-percent 
glycerol, all of which kill avian and mam- 
malian cells. 

Inoculation with the virus produces tu- 
mors at the site of imoculation without the 
use of any of the usual carcinogenic agents. 
Since such tumors were only found in birds, 
a dichotomy of thought arose, mammalian 
tumors being considered to be somatic muta- 
tions arising in hereditarily predisposed 
animals from the action of carcinogenic 
agents and avian tumors being largely of 
virus origin, the virus itself possibly acting 
as the carcinogenic agent in a predisposed 
bird. 

In 1937, however, Bittner, then at Bar 
Harbor and now of Minneapolis, Minne- 
sota, demonstrated that the mammary can- 
cers of the inbred strains of mice already 
referred to could be transmitted by a cell- 
free agent which could be isolated from the 
milk, This agent, now known to be a virus, 
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exists in a latent form in the bodies of both 
male and female mice of the affected strains. 
The new-born mice acquire it from the 
mother when they suckle and it remains for 
a long period (the incubation period of other 
virus diseases) without producing tumors. 

A chemical initiating cause, namely 
oestrin, activates it in the normal females in 
the course of 7 to 12 months, depending on 
the strain of mice, and they develop cancer 
of the breast. The males do not normally 
develop cancer but can be made to do so by 
the administration of oestrin. Mice of the 
cancer-free C57 black and Simpson strains 
do not contain the Bittner virus in their 
bodies but they can be infected with it by 
suckling them on infected mothers of other 
strains. Normally virus-free male Simpson 
or C57 mice cannot be made to develop can- 
cer of the breast by painting with oestrin but 
they can be made to do so if infected with 
the Bittner virus in infancy. Conversely 
both male and female mice of a high cancer 
line can be rendered cancer free by cross 
suckling on Simpson mothers. 

We therefore see that the pathology of 
adenocarcinoma of the mouse breast is that 
of a virus disease with a long latent period, 
the virus being eventually activated by a hor- 
mone. Until recently only the latent form in 
the milk could be transferred to noninfected 
stock and no tumors appeared until the 
mouse reached “the cancer age.” 

Now, however, workers at the Imperial 
Cancer Research Fund Laboratory, Lon- 
don,* have succeeded in obtaining the Bitt- 
ner virus in its active form direct from the 
tumors, have dried it to free it from living 
cells, and have produced tumors with it in 
both male and female mice within a week or 
two of inoculation. 

The virus is very thermolabile and the 
cells must be killed by freezing and drying 
done in vacuo at a temperature of — 10°C, or 
lower. The virus so isolated is unstable and 
is tissue specific. No tumors are obtained 
unless it is injected into mammary tissue. 


“* Mann, L: Brit. M. J., July 30, 1949. 
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Since it is in the active form, no carcinogenic 
initiator is required—hence the infectibility 
of male mice without oestrin. 

We therefore see that the “cause” of mam- 
mary cancer in mice is the Bittner virus, that 
the apparent hereditary nature of the disease 
is due to inbreeding of the virus within the 
affected strains, and that the apparent com- 
plexity of the pathology resolves itself into 
the parasitization of a cell with a latent 
tissue-specific virus in infancy, later capable 
of being activated by a number of agents and 
in the active form stimulating the cell to 
divide without killing it. 

This can be paralleled by the story of the 
herpes simplex virus, This is now known to 
enter the body in its latent form very early 
in life, to become parasitic in certain epi 
thelial cells in a latent form, and to be cap- 
able of changing to the active form under 
certain conditions (usually a febrile re 
action) and producing the clinical disease, 
herpes febrilis. This may be repeated at in 
tervals in the case of herpes since the active 
form of the virus destroys the cells in which 
it lives and so the disease is self-limiting. In 
the case of the carcinoma virus the disease is 
incurable since the active form of the virus 
merely the cells to divide and 
multiplies with them till the tumor kills the 


stimulates 


host. 

The carcinoma picture is therefore fairly 
clear. Does the same pathology also apply to 
the sarcomas ? Professor Gye and his team at 
the Imperial Cancer Research Fund have 
shown that it does and that sarcomas can be 
started afresh by tumor tissue frozen and 


dried in vacuo as in the case of the car- 
cinomas 

Since tissue from both spontaneous sar 
comas and chemically induced tumors can be 
used in this way it appears obvious that in 
the former case the “initiating agent” was 
not known and in the latter it was a chemical 
deliberately applied In both cases the active 
form of the sarcoma virus has been obtained 
free from living cells and has been made to 
initiate tumors afresh 


Viruses are well known to mutate with 
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great ease and frequency and the large num 
ber of different tumors can be looked on as 
being caused by mutations of a cancer virus 
which have adapted themselves to become 
parasitic in different cells. 

In the case of the Bittner virus the inbred 
strains of mice such as RIII carry only the 


mammary mutant; in the case of the C57 
black strain the connective-tissue mutant is 
present only. These mice do not get spon- 
taneous mammary cancer, nor can tumors be 
induced with oestrin, nor do they often get 
sporadic sarcoma (hence the deduction that 
the connective-tissue mutant is not activated 
by oestrin), but they can be made to develop 
sarcoma with great ease by injecting them 
with certain coal-tar derivatives. 

These facts are not sufficiently appreciated 
by clinicians and it is interesting to try to 
relate them to tumors of the eye. 

In the first place it is obvious that the 
cancer viruses must be carried by the blood 
stream, and that they may enter the body at 
or just after birth.* Hence we should expect 
only organs with a blood supply to be 
affected. 

Secondly, it is probable that a cancer virus 
cannot stimulate a cell to divide unless that 
cell still has the power of mitosis. Cells so 
highly differentiated that they can no longer 
divide are not able to react to the stimulus of 
the virus. 

Thirdly, the various virus mutants will re- 
main latent in the individual and in their 
cells of election until they change to the 
active form, It is unlikely that infection can 
occur after infancy, This is borne out by 
the herpes 


the known facts concerning 
febrilis virus. 

Fourthly, the number of experimental 
carcinogens known is legion and some of 
them have a chemical resemblance to sub 
stances occurring in the course of normal 
metabolism so that the fact that an “initiat- 
ing cause” is not always obvious in man does 
not prove that human tumors are “causeless” 
may be 


* There is some evidence that entry 


casionally before birth 


| 
7 


RECENT CANCER RESEARCH 


such able 


cancer re- 


taught, even by 


pathologists as the pioneers of 


as Was once 

search. 
Fifthly, 

of any genetic tendency to cancer, though the 


no experimental evidence exists 


early passage of virus from mother to off- 
spring produces an appearance of inherita- 
bility. This “ 
virus and is not genetic. 

With these points in mind we can begin 
to consider the eye. The first clinical fact 
which strikes us is the absence of malignant 
disease of the lens and of the cornea proper, 
rarity of sarcoma of the 


handing on” is, however, of the 


and the extreme 
sclera. 

We know that the cells of the subcapsular 
epithelium of the lens undergo mitoses 
throughout life, that the fibroblasts of the 
sclera can proliferate to heal an injury, and 
that the cellular content of the substantia 
propria is capable of flux and the cornea of 
repair under various conditions. 

The absence of malignant disease in tess 
parts is therefore not due to their inert and 
fully differentiated condition, nor necessar- 
ily to the difficulty of any “activating” 
Such mainly 


cause 


reaching them. causes are 
chemical and could easily reach the tissues by 
osmosis and so forth. 
The physical causes such as ultraviolet 
light, heat, and other radiations are obviously 
more than likely to affect the cornea and lens 
and yet they never induce malignant change. 
We are attracted to the conclusion that the 
lens and cornea escape because no virus has 
ever reached the account of the 
absence of a blood supply. If this is not the 
cause of their immunity, then we must postu- 


cells, on 


late some mysterious protecting mechanism. 

In the case of the lens, it has been shown 
experimentally that this does not exist since 
the cells of the subcapsular epithelium are 


quite capable of giving rise to an epithelioma 


when they are given a blood supply contain- 
ing latent virus and a chemical activator.* 
Lenses of new-born mice have been rendered 


an experimental tumor 


1948 


* Mann, I.: Induction of 


of the lens. Brit. 1. Cancer, 1 :63, 
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malignant by this means, but it is obvious 
that the acquisition of a blood supply in later 
life (for example, through trauma, in man) 
will hardly be sufficient, since an epithelial 
mutant of the virus might not be present in 
the blood and the chemical or physical activa- 
tor might be absent. Very few virus mutants 
capable of living in lens cells are likely to 
exist and might also be destroyed by the 
reaction which has produced vascularization 
of an injured lens. 

The mechanism of escape of the cornea 
is also bound up with its lack of blood sup- 
ply, and the almost universal localization of 
epibulbar epitheliomas to the limbal region 
where the blood supply is greatest bears this 
out. There is no essential difference between 
limbal and corneal epithelial cells nor be- 
tween the amount of trauma to which they 
are each subjected. The obvious difference is 
in their blood supply in early life. 

The sclera has a poor blood supply and is 
almost entirely immune to malignant change. 
When this occurs, it is seen most often at 
the insertion of one or other of the extrinsic 
muscles where the blood supply is better than 
in the intervening regions and where the 
growth may started in the muscle. 
These facts strongly support the view that 
the cancer viruses reach the affected organs 
via the blood stream in early life. 

We have now to consider what parts of 
the eye would be expected to be immune to 
cancer on account of their state of complete 
differentiation. The retina (pars optica) has 
differentiated by the end of the sixth month 
of life and none of its cells are capable of 
except occasionally a few 


have 


dividing again, 
astrocytes in the glial supporting tissue. 

What is more, practically all the differen- 
tiation occurs before a blood supply is de- 
veloped at all. Indeed the spread of the blood 
vessels is from the dise toward the periphery 
as is the differentiation also, this latter pre- 
ceding the vascularization by many weeks 
throughout development. The only situation 
where development lags behind is the fovea 
centralis and this is devoid of blood vessels 
throughout life. 


| | 
| 
} 
| 
| 
| 


1068 IDA MANN 


Malignant tumors of the retina would 
therefore be expected to be rare (as they 
are) on account of the fact that differentia- 
tion is practically complete before a blood 
supply appears. They would also be expected 
to appear very early in life or even before 
birth (as they do) since only then could the 
cells involved divide. 

The retinal mutant of the virus may be 
conveyed through the placenta. it may be 
that in the affected cases differentiation had 
lagged behind vascularization slightly. The 
placental passage of virus would account for 
the familial incidence ; the only genetic possi- 
bility is that of an inherited lag in differen- 
tiation which would allow the blood supply 
to reach undifferentiated cells. With the 
story of the Bittner milk virus in our minds 
we must be chary of postulating genetic in- 
fluence in familial neoplasms. 

True astrocytomas of the retina are exces- 
sively rare and may arise at any age. Tumors 
of the hexagonal epithelium are unknown 
and this differentiates very early. Malignant 
growths, carcinomas, of the ciliary body oc- 
cur but are rare. One, the diktyoma, arises 
early in infancy or before birth. The true 


ciliary epithelioma, however, occurs in adults 


and this is not surprising when we remember 
that the ciliary epithelium can hypertrophy in 
case of injury or inflammation and is thus 
capable of division throughout life. 

The common malignant melanoma of the 
choroid presents no difficulties as it arises in 
all probability from the ectodermal Schwann 
cells lying in the extremely vascular choroid. 
Cases of apparent inheritance of malignant 
melanoma are known. One family, reported 
by Davenport, shows the passage for three 
generations through affected females, the 
offspring of unaffected individuals being 
normal. This will fit equally well into a 


genetic pattern or into the picture of a virus 
mutant conveyed from mother to child. Tu- 
mors of the iris and choroid are also as 
simple of explanation as connective-tissue 
tumors elsewhere. 

We thus see that both the study of cancer 
and of ophthalmology have something to 
gain by collaboration. The tumor incidence in 
the vascular and avascular, differentiated 
and undifferentiated regions of the eye 
affords support for the virus origin of malig- 
nancy. The study of the mode of transmission 
of the Bittner virus in mice affords an expla- 
nation of the apparent familial and hereditary 
forms of cancer in ophthalmology. 

Certain problems cry out for solution still, 
before all is clear. Are there other portals of 
entry for the virus than the transplacental 
and mammary routes? How late in life can 
entry of the virus occur? Can the virus ever 
be carried as a “passenger’’ by the sperm ?* 
What are the activators which in man con- 
vert the latent virus to its active form? We 
can produce a host of such queries but, in 
spite of this, the newer knowledge on cancer 
causation accords more nearly with the facts 
of ocular pathology than did previous 
theories. 

Finally, the narrowing of the field of in- 
vestigation which recent researches have 
brought about brings us hope for the future. 
There are obviously three points at which 
we can seek to attack the disease, namely, 
before it enters the body, while it is still 
latent, and after it has changed into its active 
form and become manifest. Although this is 
a formidable problem it is less awe-inspiring 
than the search for the prophylaxis of a 
mutation occurring unpredictably, or its cure 
by its reversal. 

*“Passenger viruses” are well known in ani- 
mals 
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Il. TECHNIQUE AND INTERPRETATION 


Paut W. Mires, M.D. 


Saint Louis, Missouri 


The critical point at which a flickering 
light of decreasing frequency is first per- 
ceived to flicker is a phenomenon which 
lends itself well to clinical use in testing the 
perception of small areas of retina. Unlike 
all other tests, flicker fusion frequency de- 
pends on (1) the length of the latent period 
between the light stimulus and the beginning 
of the response, and (2) the ability of cones 
(or groups of light-adapted elements includ- 
ing cones) and their pathways to recover 
from the inhibitory period following one 
stimulus and become receptive to another. 

Injured retinal elements may transmit cor- 
rect impressions of brightness intensity and 
form vision involved in the usual tests of 
visual field and acuity, and be defective in 
flicker fusion frequency. 

Electronic instruments have been used for 
study of flicker fusion fields since 1938,* and 
the technique is now so simple and satis- 
factory that it should be put to use. Its 
advantages are many. 

Flicker fusion fields are less affected than 
ordinary fields by poor visual acuity, re- 
fractive blur, peripheral aberrations and low 
peripheral acuity, translucent defects of the 
ocular medias, suppression amblyopia,’ re- 
duced intelligence and attention. Contrary 
to previous reports, flicker fusion frequency 
is not necessarily reduced by old age and 
small pupils.* 

The eye is more sensitive to flicker fusion 


frequency in the periphery (10° to 30°) 
than centrally, and flicker fusion frequency 
is therefore more likely to detect defects 
from diseases which affect the peripheral 
field first. 

Flicker fusion frequency is a number so 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute of the Washington 
University School of Medicine 


that gradations of perception are measured 
automatically without time-consuming use of 
various sized and colored discs. Time re- 
quired for taking fields is reduced. 

Tachistoscopic tests differ from flicker 
fusion frequency in that perception of 
objects exposed for brief intervals can im- 
prove with training, particularly in periph- 
eral retina. Flicker fusion frequency is 
not altered either by training or fatigue. 
Tyler,* in 1947, reported tests on 600 sub- 
jects who remained awake from 30 to 60 
hours without change in flicker fusion fre- 
quency. 

Lythgoe and Tansley® (1939) found day- 
to-day variation of flicker fusion frequency 
to be 2.9 percent in the worst subject; 0.6 
percent in the best. Brozek and Keys* (1944) 
found readings in 56 normal adults to vary 
less than one percent from day to day. 
Curves on the variation of flicker fusion 
frequency with intensity, area, light-dark 
phase, distance from fovea, and so forth, are 
parallel in all normal individuals. 

Phillips’ (1933) made the first study of 
flicker fields on patients. Although he re- 
stricted his tests to 17 areas of the visual 
field, his targets were adequate and his 
controls good. He found that 2.5 (cm.) 
targets gave a central flicker fusion fre 
quency of 43 flashes per second, with 
gradual decrease toward the periphery, while 
similar 3.5 targets gave a central flicker 
fusion frequency of 49, with increase in 
10-degree peripheral intervals to 56, 50, 44, 
and 41. He found a decrease in flicker fusion 
frequency in eight chiasmal and two parietal 
brain tumors. The two parietal cases had 
normal visual acuity and fields. 

Grant and Harper* (1930), Creed and 
Ruch® (1932), and others had also found that 
targets larger than 1.5 degrees are necessary 
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to get the increased flicker fusion frequency 
peripherally over central. Small targets 
eliminate the effect of summation or inter- 
action of nerve pathways in the periphery, 
but reduce the flicker fusion frequency to a 
low value not useful clinically. Increasing 
the target intensity has much less effect in 
peripheral retina than increasing the area. 
The same authorities demonstrated the 
important fact that flicker fusion frequency 
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Fig. 1 (Miles). (A) Frequency of wave train 
from one flash stimulus, eye of Limulus. (B) 


Effect of dark adaptation on the same wave train 
(A and B redrawn from Hartline.”) 


drops markedly with one hour's dark adap- 
tation, so that central readings become as 
low as 12 flashes per second, with decrease 
peripherally, regardless of target area. Small 
pupils reduce the retinal illumination and 
therefore the flicker fusion frequency but, 
after two hours of miosis, adaptation is 
such that the readings return to a normal 
level.’ Small pupils cannot result in dark 
adaptation in the usual sense, because light 
cannot be reduced more than 24 fold, and 
the eve is sensitive to a total range 100,000 
fold. Perhaps cone vision adapts to the re- 
duced illumination 

Among other evidences that flicker fusion 
frequency is a phenomenon of cone v4sion, is 
the study of Hecht'® (1948) on the flicker 
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fusion frequency of totally color-blind pa- 
tients. Such eyes are supposedly cone-free, 
and have a central scotoma. He reported a 
reduction of flicker fusion frequency from 
a normal of 55, with his test conditions, to 
about 20. 

Information somewhat related to flicker 
fusion frequency was presented by Hart- 
line™® (1932, 1940) (fig. 1). He showed that 
the electrical response in the optic nerve of 
Limulus followed the all or none law in 
regard to amplitude but that, from one flash 
of light, not one wave but a train of waves 
resulted, lasting about 0.3 seconds (A, fig. 
1). The frequency of this wave train de- 
pended on the stimulus intensity (meter- 
candles in A, fig. 1), the state of dark 
adaptation of the specimen (B, fig. 1), and 
the wave length (color) of the stimulus. 
One intense flash might set up a train of 
impulses 100 per second, while a flash just 
above threshold would elicit 36 per second. 
With increasing dark adaptation, the wave 
train had increasing frequency. 

Data on higher animals show a simul- 
taneous negative electrical response in the 
nerve fiber following a flash of light. This 
negative response is increased more than the 
positive phase by higher flash intensities. 
Therefore, the positive discharge is more 
quickly neutralized by higher flash intensi 
ties, the response is shorter in duration, and 
the inhibition period (assumed equal to the 
wave pattern length) is shortened, permit- 
ting higher flicker fusion frequency. Higher 
stimulus intensity raises flicker fusion fre- 
quency also, by shortening the latent period 
between the flash and the onset of the re 
sponse. 

Crozier" (1937) by ingenious experiments 
tested the flicker fusion frequency in many 
species of the lower animals and compared 
it to the human with similar conditions. All 
data were “essentially homologous.” 

Early experiments®** showed that, re- 
gardless of target intensity and size, there is 
a marked drop in flicker fusion frequency 
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when the background 
flickering target is completely dark. This 
phenomenon is important in illumination for 
such activities as reading or observing tele- 
vision, and was first described by Cobb** in 
1916. There should be moderate general 


surrounding the 


illumination of the periphery for the best 
local perception. Cobb" stated that the sensi- 
tivity to flicker is highest when the test field 
is set in surroundings of about its own 
brightness, and that sensitivity decreases 
markedly with a brighter surrounding. De- 
crease in sensitivity is more moderate with a 
darker surrounding. He also agreed with 
Crozier that flicker fusion frequency sensi- 
tivity was greater with shorter intervals of 
light in the light-dark cycle. 

This justifies my clinical practice of test- 
ing flicker fusion frequency in_ patients 
adapted to ordinary waiting-room illumina 
tion, and not reducing the illumination 
greatly during the tests. 

Crozier" believed that a more reliable end 
point in testing vision by flicker fusion fre- 
quency could be obtained by varying the 
intensity instead of the flicker rate. This 
would complicate the procedure, but might 
prove a useful advance. 

It is still unknown why individuals vary 
so greatly in the flicker fusion frequency 
(1933) found 


that people with little pigment in the iris 


rate. Gelson and Guilford'® 


and retina have higher absolute light thresh 
olds than those more densely pigmented. 
This is not true of flicker fusion frequency. 

If flicker fusion frequency stimulates pri 
marily the cones, the target might properly 
be red. Willmer™ (1946) that to 
identify the color of a light flashed briefly 


found 


in the light-adapted eye, the least duration 
of flash was required with orange. Longer 
time was required with violet, blue, and 
yellow. In an eye dark adapted for one hour, 
the least duration of flash required was still 
with orange. Mandelbaum" (1941) reported 
that light thresholds to red are the same in 
different parts of the retina notwithstanding 


the variation of the cone population. Cogan 
and Cogan"* (1938) found that colors steadily 
observed by peripheral retina tend to de- 
saturate and appear gray. This so-called fa- 
tigue is least with the color red in the light- 
adapted eye. Field defects in lesions of the 
nerve-fiber layer, optic nerve, tract, and 
brain are usually more typical by use of red 
targets in ordinary field techniques. It is 
therefore reasonable to suppose that in tests 
for flicker fusion frequency a target light 
with an excess of red or orange should be 


satisfactory. 

Phillips’ was not the only one to take 
flicker fields. Niederhoff'® (1936, 1941) de- 
vised and use a mechanical flickering target 
in a perimeter. 

Riddell®® (1936) reported flicker fields on 
58 patients, concluding, “the flicker method 


is to have a place in ophthalmic work.” In 
patient J. O. H., he showed a total hemia- 
nopia by flirker fusion frequency where the 
ordinary field showed only a temporal slant. 
He believed one should not expose one reti- 
nal area more than three seconds to flicker, 
because fatigue might eliminate the flicker 
sensation. This is prevented by starting the 
flicker rate well above the flicker fusion fre- 
quency, and having the patient say “now” the 
instant flicker is certain as the rate is grad 
ually decreased. 

Mayer and Sherman’ (1938) reported on 
normals using a neon tube target, 1 to 3 
degrees in diameter, at a distance of 25 cm. 
on a perimeter. 

Werner® (1942) tested 20 children with 
brain injury, and found a decreased flicker 
fusion frequency. Enzer®* (1942) found in 
45 normals central flicker fusion frequency 
of 45, while 13 hypothyroid patients had 36.3 
(33 to 41); in four patients treated with 
methyl testosterone it changed from 43 to 
46.6: 
per second, 

Hylkema®*® (1942) used a mechanical 
flicker device and confirmed the effect on 
fields of intensity, target size, dark adapta- 
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~ 
~ 


‘ 


ae 
| 


1072 


tion, and background illumination. He found 
the highest possible flicker fusion frequency 
was 82 flashes per second between 200 and 
800 candles per sq. M. Figure 2-A shows 
Hylkema’s normal field using a medium in- 
tensity target 0.4 cm. 

Weekers™* (1946, 1947, 1948) reported 
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Fig. 2 (Miles). (A) Normal flicker fusion field 
obtained by Hylkema.” (B) Flicker fusion field 
showing defect due to detached retina. (Weekers,™ 


1948.) 


clinical studies of such conditions as nicotinic 
neuritis, glaucoma, compression of optic 
pathways, and detached retina (fig. 2-B). He 
used an improved sector dise method in 
which the target was mobile about a red 
26 different areas 
field, with targets 
a distance of 100 


fixation light. He tested 
of the 30-degree visual 
from 3 to 7 degrees, at 
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Fig. 3 (Miles). Superimposed drawings of flicker 
helds in normal eyes, taken on a perimeter with the 
target light fixed in position, five cm. diameter, 50 


em. from the eye (33 below) 
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PRESENT METHODS 

The flicker target was a five-cm. disc of 
fine white paper on which was focussed 
the light of a gas-discharge tube. This red- 
orange light could be turned completely on 
and completely off for intervals of 0.00001 
seconds at frequencies between 10 and 64 
per second to be read from a dial. At high 


\ ‘ 
SS 
SO 
> PUPIL 2mm 


os ros) 


Fig. 4 (Miles). Flicker fusion frequency fields 
in glaucoma, first technique. (A) Central fields 
above. (B) Normal central and peripheral fieids 


taken by the usual method 


speed, it deflected a photo-electric meter in 
direct contact without shield six foot-candles. 
The target was placed in the center of a 50- 
em. perimeter. In the second method, the tar 
get was concentrated so that the light meas- 
ured 10 foot-candles, and was placed on the 
end of a wand. By this means a standard 
one-meter tangent screen could be used, and 
flicker fusion frequency determined for any 
point out to 30 degrees. 
The patient was placed to look monocular 
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ly at the center of the target disc and was 
shown that the light could appear steady or 
flickering. Then the rate was gradually re- 
duced from a fused level until the patient 
said “now” as flicker first became apparent. 
This was repeated until it become constant, 
showing that the patient understood the test. 
For the perimeter test, the rate was fixed 
about five cycles per second faster (usually 
50) than that found centrally, and the patient 
turned the eye and to some extent the head 
to fix a movable target held by the examiner. 

As the eye turned from 90 degrees central 
ly, the patient reported “flicker” and “stop” 
and the area of perception of flicker was 
plotted. Figure 3 shows normal fields ob- 
tained in this way. Central flicker fusion fre- 
quency was about 42, and an annular area 
of higher flicker perception extended ap 
proximately to the limits of normal periph- 
eral fields. Twenty patients were tested by 
this method. The fields showed abnormal 
flicker, but field contours did not conform 
well to those by the usual technique. 

Figure 4-A and B shows fields in two 
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Fig. 5 (Miles). Normal flicker field on perimeter, 
highest inferior nasal and temporal 


cases of glaucoma. A. F., aged 48 years, had 
a complaint of pain and blurring for several 
months. Vision 6/15, and 6/6. Although the 
tension was: O.D., 30 mm. Hg; O.S., 27 
mm. Hg (Schigtz), the gonioscope showed 


narrow angles and several peripheral an- 
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terior synechias, and there was disc cupping, 
especially on the right. Ordinary fields were 
normal peripherally, but showed (A) typical 
central scotomas. Flicker fields (B) were de- 
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Fig. 6 (Miles). Flicker fusion fields in three 
normal subjects. 


pressed generally 15 to 20 per second, and 
there were large sector and arcuate defects. 
Iridectomy was performed bilaterally with 
improvement. 

Figure 4-C shows the flicker fields of 
G. M., aged 51 years, a glaucoma suspect. 
Her acuity and ordinary fields were normal, 
but she had complaint of pain and blurring, 
there was increased cupping of the discs, and 
the pupils were large. Tension was only 21 
mm. Hg (Schigtz) but it increased to 27 
mm, Hg with the lability pressor test, O.S. 
Later tests showed tension to be 23 mm. 
Hg and 25 mm. Hg under pilocarpine miosis. 
The flicker fusion frequency fields were 
slightly depressed peripherally, and there was 
baring of the blindspot. 
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flicker fusion fre 


eve taken on a 


Figure 5 shows the 


quency field of a normal 
perimeter to show that, if the target is kept 


at a constant distance from the eye, the 


flicker fusion frequency does not drop off as 


+/ 
\ 


Fig. 7 (Miles Flicker fields before and atter 
removal of tumor from optic nerve of the right eye 
t the chiasm 


abruptly in the periphery as it does in tests 


on the tangent screen. 

Figure 6° shows flicker fusion frequency 
fields taken on the tangent screen with the 
taken 


forms. If any read- 


second technique. The readings were 
and recorded on paper 
ing was considered abnormal or suspect, it 
was repeated. (A) is the field of a graduate 
is that of a housewife with de 


that of a 


student, (B) 


pressive psychosis, and (C) is 
awed 52 vears 
thicker 


B., aged 24 vears, the day 


attached to 


colored man 


Figure 7 shows the fusion fre 


quency ti lds on 


before operation for a tumor 


the sheath of the 
At this time (A), the 


right optic nerve at the 


chiasm visual acuity 


PAUL W. MILES 


was: O.D., 6/20, O.S., 6/100, worse in the 


left eve. Central and peripheral fields were 
difficult to take, but showed slight question- 
able temporal loss bilateral. 

Flicker fusion frequency fields showed 


(A) general overall depression, especially on 


6/204 


+4 


“ 30 43 
PAPIELITIS 


VOR 24 
DISS" SCLEROSIS 


rr. 
+3 


8 NOV 48 
5/100 C 


Fig. 8 (Miles). Flicker fields to illustrate central 
scotoma and normal periphery compared to central 


scotoma (C) with depressed periphery 


the left. There was marked temporal hemia 
the left, 
quadrantopia, 


nopia, fairly complete on and 


marked 


right, with extension of the blindspot down 


superior temporal 
and medially. 

Figure 7-B shows the flicker fusion fre 
quency fields 19 days after surgery, while 
(C) shows the central field changes at the 
time 


same Vision had improved, L.E., to 


R.E., 


fields showed definite temporal loss, O.S., 


6/15; regressed, to 6/60, Ordinary 
and O.D., but not as great as flicker fusion 
frequency loss (B). The entire right field 
was depressed, with an absolute hemianopia 
in the lateral 30-degree area, and partial 


from 0 to 20 degrees. An area of normal 
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FLICKER FUSION FIELDS 


flicker fusion frequency appeared, left in 
ferior temporal held. 

Figure 8-A shows flicker fusion frequency 
fields of M. B., aged 35 years, which were 
taken a week after the onset of bilateral 
papillitis of unknown origin, Ordinary fields 
were unsatisfactory due to poor fixation im 
each eye. The left eve had an absolute cen- 
tral scotoma about 10 degrees in diameter, 
but the right relative scotoma could not be 
outlined at all by ordinary methods, Flicker 
fusion frequency fields showed (A) on the 
left a central scotoma of three gradations 
of density. The patient's finger tip was 
placed in the center of the field during the 
tests. Note in contrast with (C) that the 
periphery is normal. 

Figure 8-B represents the central field of 
a patient with known early disseminated scle- 
rosis, with a well-defined centrocecal scoto 
ma, right eve. Figure 8-C shows flicker fu 
sion frequency fields taken by the first tech 
nique. Although fields are 
normal in the left eye, there is general flicker 


the ordinary 


fusion frequency depression over the whole 
field. It is extinguished centrally 
on the right and the periphery is depressed. 

Figure 9-A shows the ordinary central 
fields and (B) the flicker fusion frequency 
fields of a patient who had had a pituitary 


almost 


adenoma removed seven months before. (A) 
shows an indefinite temporal slant, left eye, 
and a distinct temporal partial hemianopia, 
right eve; (B) shows superior temporal de- 
fects bilateral, left eye, almost complete, right 
eye, absolute, with definite relative complete 
bilateral temporal hemianopia. There is gen 
eral flicker fusion frequency depression, en 
largement of the blindspot of the right eye, 
and field loss in the right superior nasal 
area. 

Figure 9-C shows flicker fusion frequency 
fields of I. L. B., aged 29 years, with right 
papillitis of unknown etiology. Although the 
visual acuity was reduced, no definite edges 
to the scotomatous area could be detected by 
ordinary field technique. The flicker fusion 
frequency field of the right eye shows marked 
general depression, more peripheral than cen- 
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tral, with a temporal defect which includes the 
blindspot. There is even more depression in 
the nasal superior and middle region, The 
peripheral defect and the fact that she im- 
proved makes one suspect disseminated scle- 


rosis. 
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Fig. 9 (Miles). To illustrate the adjacent-column 
technique in fields with suspected hemianopia. 


It is evident that flicker fusion frequency 
fields show more definite changes in the dis- 
eases illustrated than do ordinary fields, It is, 
of course, possible that special measures like 
reducing the illumination or using various 
sized and colored targets at increased dis- 
tances might have improved the “ordinary” 
fields, 


INTERPRETATION OF FLICKER FUSION 
FREQUENCY FIELDS 

More cases have been studied which will 
be reported later. Undoubtedly, refinements 
of the technique will be developed. At pres- 
ent, however, the criteria for flicker fusion 
frequency field interpretation are : 

1. Central flicker fusion frequency should 
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be 42 or more, the periphery generally 5 or 
more higher out to the 20-degree tangent, 
and then no less than central flicker fusion 


frequency out to 40 degrees. 

2. The highest flicker fusion frequency is 
usually found in the inferior nasal field 10 
to 20 degrees from center ; lateral and medial 
is much higher from 30 degrees and on out 
than it is superiorly and inferiorly, 

3. To obtain reasonable flicker fusion fre 
quency in the region between 30 degrees and 
100 degrees out, a perimeter technique, not 
the tangent screen, should be used. 

4. If any area except the fovea or blind 
spot has a lower flicker fusion frequency 
than the adjacent peripheral area, it must be 
defective. If an area appears depressed, the 
test should be repeated. In fields where quad- 
rantanopia or hemianopia is suspected, read 
ings should just straddle the dividing line. 

5. If the periphery beyond 20 degrees 
drops uniformly low, it may be due to age 
changes or small pupils 

6. Flicker fusion frequency will detect an 
enlarged blindspot, so tests should be made 
all around it. 
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quency as a test of perception of the whole 
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THE RODS AND THE CONES: IN 


THE DARK-ADAPTED AND IN THE PARTIALLY 
LIGHT-ADAPTED EYE* 


Louise L. Stoan, Pu.D. 


Baltimore, 


INTRODUCTION 


A study of the variation in retinal sensi 
tivity to light from center to periphery is of 


theoretical interest for comparison with 
known anatomic and physiologic factors 
which might be expected to play a part in 
determining retinal sensitivity. 

The two principal factors considered in 
this study are the variation in effective area 
of pupil, and the variation in density of the 
retinal receptors. Knowledge of the retinal 
sensitivity gradient of the normal eye is also 
of value in interpreting the results of certain 
clinical tests of ocular function, The purpose 
of the standard perimetric test is to examine 
the entire visual field from center to periph- 
ery for evidence of subnormal function. 

The functions usually tested are brightness 
and color sensitivity. If ability to perceive 
chromatic color is mediated solely by the 
perimetric examination with 


cones, then 


colored targets tests the mtegrity of the cone 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins University and Hospital. The 
work described in this paper was done under con- 
tract between the Office of Naval Research and 
Johns Hopkins University (Contract N6 onr-243, 
Task Order III, Johns Hopkins University) 


Maryland 


but not of the rod mechanism, When a white 
test object is used, the extent of the visual 
field depends upon the gradient of brightness 
sensitivity. Whether the cone mechanism 
alone is tested, or whether both rods and 
cones are involved, is determined by the 
relative sensitivity of the two mechanisms, 
which varies with the state of adaptation. 
In the completely dark-adapted eye the 
achromatic threshold of the rods is well be- 
that of If, therefore, the 
visual field were examined with a white test 


low the cones, 
object of low brightness, when the eye is 
fully dark adapted, the extent of the field 
would depend upon the sensitivity of the 
rods. 

In perimetry as ordinarily practiced, how- 
ever, the eye is not adapted to darkness, In 
the Ferree-Kand perimeter, for example, the 
gray are has a brightness of about 0.7 ml. 
At the limit of the visual field for a given 
white test object where it is just above the 
threshold, whether the test object is per 
ceived by cones, by rods, or by both depends 
upon their relative sensitivities at this level of 
adaptation. To devise adequate tests which 
distinguish between cone and rod function, 
and to interpret the result of standard peri- 
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metric examinations, data are needed on the 
variation in sensitivity, from center to pe- 
riphery, of the cones and of the rods, deter 
mined under various experimental condi 
tions. 

EXPERIMENTAL PROCEDURE 


In the present study, the method used to 
isolate cone and rod thresholds in each reti 
nal region was to measure the decrease in 
thresholds during adaptation to darkness o1 
to a low brightness level after previous 
adaptation of the eye to a high brightness. In 
a retinal region containing both types of re 
ceptor the adaptation curve shows two dis 
tinct sections, the first of which is generally 
considered to be determined by the cones, the 
second by the rods 

The instrument used to adapt the eye to 
a high brightness level, and to measure the 
subsequent course of dark adaptation im any 
desired region of the retina, has been de 
scribed in previous articles.’ The procedure 
used in the present study was as follows: 

The eye was exposed for a period of three 
minutes to an evenly illuminated field whose 
brightness was 1,100 ml. The visual angle 
covered by the preéxposure field was ap- 
proximately 62 degrees in the horizontal di- 
mension, 53 degrees in the vertical, In each 
case the direction of fixation during the pe 
riod of light adaptation was such that the 
preéxposure surface was centered approxi 
mately 
which the adaptation curve was to be deter 


at the point in the visual field at 


mined 

At the completion of the period of light 
adaptation, the illumination of the preex 
posure field was turned off, and a determina 
tion of the light threshold of the selected 
retinal region was made immediately. Addi 
tional measurements were taken at intervals 
until the subject had been in darkness for 40 
or more minutes, or until there was no fur- 
ther significant decrease in the threshold 

Essentially the same method was used to 
measure the course of adaptation to a lower 
brightness instead of to complete darkness 


In this case the illuminated are of the perim 


SLOAN 


threshold 


tester was 


which the 
mounted provided the lower brightness level 


eter on 


to which the eye adapted. 

After a period of three minutes of adapta 
tion to 1,100 ml., the region of the retina 
studied was constantly exposed to this lower 
brightness, except during the short intervals 
in which the subject looked at the fixation 
target while threshold measurements were 
made, The test field consisted of a completely 
dark circular area, 2.5 degrees in diameter, at 
the center of which the one-degree test spot 
was flashed on for periods of one second un 
til a threshold measurement was obtained. 

\daptation curves were measured at a 
series of 20 locations in the horizontal merid 
ian, including the fovea and extending to 
50 degrees from the fovea in the nasal field, 
90 degrees from the fovea in the temporal 
field. 
course of adaptation to complete darkness, 


Determinations were made of the 
and to a brightness of 0.7 ml. The latter was 
chosen because it corresponds to the level 
of adaptation of the eye in the clinical tests 
made with the Ferree-Rand perimeter. In 
addition, adaptation curves at 15 degrees in 
the nasal field were made under other experi- 
mental conditions designed to influence the 
relative sensitivities of cones and rods. 


RESULTS 


Part |. DeTeERMINATION OF CONE AND ROD 


THRESHOLDS OF DARK-ADAPTED EYE 


Figures 1 to 3 show the adaptation curves 
for the different retinal locations when the 
eye adapts to complete darkness, Each curve 
is based on data obtained in a single test 
Retests at 15, 20, and 30 degrees in the nasal 
field gave final threshold which agreed with 
in O.1 log unit. It may be seen that, with the 
exception of the adaptation curve of the 
fovea, all consist of two distinct sections. In 
some locations, namely at 20 degrees nasal, 
30 and 50 degrees temporal, at the time of 
the sudden break in the curve the cone 
thresholds had not reached a constant value 
and were still decreasing slightly. In such 
cases the final cone threshold was estimated 


THRESHOLD GRADIENTS OF RODS AND CONES 


by extrapolation of the curve to determine — 

the intensity at which the plateau would P 

occur. 
Column 2 of Table 1 gives, for each reti 


.06 


THRESHOLD 


Fig. 2 (Sloan). Rate of adaptation to darkness 
after pre-adaptation to 1,100 ml. The location in 
the visual field at which each adaptation curve was 
determined is indicated on the graph 


3 of Table 1 gives the rod thresholds after 
Sloan). Rate of adaptati larknes 
Fig. 1 (Sloan). Rate of adapt ation to darknes S 40 minutes of dark adaptation. 
after pre-adaptation to 1,100 ml The location in 
the visual field at which each adaptation curve was 
determined is indicated on the graph 


Inspection of the curves shows that in 
some instances the thresholds at this time 
had not reached a constant level but were 
still decreasing slightly. In order, therefore, 
to obtain measurements of the thresholds of 
the fully dark-adapted eye, additional deter- 


minations were made, In these tests, meas- 


nal location, the final cone threshold of the 
dark-adapted eye. The variation in this 
threshold from center to periphery is shown 
graphically in Curve B of Figure 4. Column 


7 


(1) o° 
(2) 35° N 
(3) 3.5°T 
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THRESHOLD, LOG) 
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TIME IN MINUTES 


3 (Sloan). Rate of adaptation to darkness after pre-adaptation to 1,100 ml The location 


the visual field at which each adaptation curve was determined is indicated on the graph 
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urements at each location were repeated until 
there was no significant decrease in the 
threshold with further dark adaptation. 
These data are given in Column 4 of Table 1. 

At points within 15 degrees from the 
fovea the two sets of measurements agree 
within 0.1 log unit, indicating that in these 


cones. The cone gradient shows a minimum 
at the fovea and rises gradually toward the 
periphery. The rod thresholds are high in the 
paracentral regions near the fovea, decrease 
to a minimum in the midperiphery of the 
nasal and temporal fields, and rise again 
gradually toward the periphery. 


TABLE 1 


LIGHT THRESHOLDS OF THE CONES AND OF THE RODS WHEN ADAPTED TO 
DARKNESS AND TO A BRIGHTNESS OF 0.7 MI 


Adaptation to Darkness 

Location of 
Test Spot Final Cone 
in Visual Threshold 
Field (log pul.) 


Rod Threshold 
after 40 
minutes 
log pul.) 


tw 


Retests 
15° N 
20° N 


* Average resi lts of tests on two different days 
t Results of one to four tests 

~N=Nasal 

§ T = Temporal 


regions 40 minutes was adequate to insure 
complete dark adaptation. 

In the more peripheral locations, the 
threshold after 40 minutes of dark adapta 
tion is from 0.2 to 0.5 log unit higher than 
the final threshold reached after longer 
adaptation 

Curve A of Figure 4 shows the variation 
in threshold from center to periphery of the 
fully dark-adapted rods for comparison with 
the corresponding threshold gradient of the 


Adaptation to 0.7 ml 


Final Rod 
Threshold t 
log sul.) 


Final Cone 
lhresholdt 
log ppl.) 


Final Rod* 
Phreshold 
(log pul } 


61 
47 
.26 
09 
99 
.96 
79 


46 
23 
14 
09 


wut 


71 
S4 
89 
07 
39 
63 
.92 
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Part Il, DeTeERMINATION OF CONE AND ROD 
THRESHOLDS OF THE PARTIALLY LIGHT- 
ADAPTED EYE 
The rate of decrease in threshold while 

adapting to a brightness of 0.7 ml., after 

previous adaptation to 1,100 ml., was studied 
in the same 20 retinal locations. A typical 
adaptation curve for each location is shown 

in Figures 5 and 6. 

While the difference in level in the two 
plateaus of the adaptation curve is much less 
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LOG 


THRESHOLD, 
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i i 
40° 20° 
NASAL FIELD 


TEMPORAL FIELD 


Fig. 4 (Sloan). Retinal threshold gradients for the horizontal meridian. (A) Rods: dark adaptation. 
(B) Cones: dark adaptation. (C) Rods: adaptation to 0.7 ml. (D) Cones: adaptation to 0.7 ml. 


marked than when the eye adapts to dirk 
ness, a definite break in the curve is present 
for all retinal locations except the fovea. 
If we assume that the slight break in these 
curves is likewise caused by a transition from 
pure cone to pure rod response, as before 


Loe 


(1) moins (3) 
(2) (4) 


x 


THRE 


Fig. 5 (Sloan). Rate of adaptation to 0.7 ml. 
after pre-adaptation to 1,100 ml. The location in 
the visual field at which each curve was determined 
is indicated on the graph. 


we may determine from each curve the 
threshold of the cones and of the rods when 
the eye is adapted to a brightness of 0.7 ml. 


O° (s)20°7T (5) 60°T 
(276°T (4) 40°T (6) 
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TIME IN MINUTES 
Fig. 6 (Sloan). Rate of adaptation to 0.7 ml. 
after pre-adaptation to 1,100 ml. The location in 
the visual field at which each curve was determined 
is indicated on the graph. 
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Fig. 7 (Sloan). Rate of adapta- 
tion to a lower brightness after 
pre-adaptation to 1,100 ml. The 
adaptation curves were measured 
at 15 degrees in the nasal field 
(A) White test light. Effect of 
change in the brightness level to 
which the eye adapts. The bright- 
nesses in millilamberts are shown 
on the graph (B) Adaptation to 


0.7 mi. Effect of change in the 


color of the test light 


olds, since with increase in the 
brightness level to which the 


“RED | 
eye 1s adapted the rod sensi 

— | tivity might be expected to de- 

8 crease more rapidly than that 

36 _} of the cones, If at some bright 


26 25 
TIME IN MINUTES 


The threshold gradients are shown graphi- 
cally in Curves D and C of Figure 4. The 
rod-threshold gradient of the partially light 
adapted eve differs significantly in shape 
from that of the fully dark-adapted eye, and 
in fact runs almost parallel to the cone gradi 
ent. This difference in contour is unexpected 
if the two rod-threshold gradients are actu 
ally determined by the same receptor mecha 
nism. 

In order, therefore, to investigate further 
the assumption that the second section of the 
adaptation curve depends upon rod response, 
additional experiments were made in which 
the relative sensitivities of the rod and cone 
mechanisms were changed, either by varying 
the low brightness level to which the eye 
adapts or by substituting a red or a bluish- 
green test light for the white one. 

Figure 7A shows the series of adaptation 
curves obtained when the level of low bright 
ness was varied from 0.7 ml. to 60.9 ml. At 
the lowest brightness the second plateau is 
0.35 log unit below the first. At 6.15 and 
12.3 ml. the difference in level is only about 
0.2 log unit. At 60.9 ml. there is no evidence 
of a second section in the adaptation curve. 

These findings are compatible with the 
view that the latter represents rod thresh- 


ness level above 12.3 ml., the 
rod sensitivity becomes less 
than that of the cones, then the entire curve 
should depend upon cone response. 

Figure 7B shows the adaptation curves for 
a red and for a_ bluish-green test light. 
(These were provided by Wratten filters, 
Nos. 25 and 65A.) With green light the 
curve shows two definite plateaus; with red 
light, only one. These findings are also to 
be expected if the second section of the curve 
depends upon rod response. 

It does not appear when a red test light is 
used, because of the relative insensitivity of 
the rods in this region of the spectrum. For 
this particular red test light, the rod thresh- 
old must be greater than that of the cones 
when the eye ts adapted to a brightness of 
0.7 ml 

On the basis of these data, it seems valid 
to conclude that the two sections of the 
curves showing adaptation to a low bright 
ness measure the thresholds of two different 
types of receptor It is possible, however, 
that the second section represents the re 
sponse, not of typical rods, but of a third 
type of receptor intermediate between cones 
and rods, This possibility is supported by 
some of Granit’s electrophysiological studies 
which led him to conclude* that there must 
be a second type of rod reacting like cones 
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insofar as adaptation is concerned and prob- 
ably containing a modified form of visual 
purple capable of mediating responses in the 
photopic state. 


Part IIL, CorrecTION OF THRESHOLD MEAS- 
UREMENTS FOR DECREASE IN EFFECTIVE 
AREA OF PUPIL 


One of the factors which must play an im- 
portant role in raising the threshold of the 
peripheral retina is the decrease in effective 


rABLE 2 
DECREASE IN EFFECTIVE DIAMETER OF PUPIL WITH 
DISTANCE FROM AXIS OF FIXATION: CORRECTION FAC- 
TORS FOR EACH LOCATION TO COMPENSATE FOR RE- 
DUCTION IN AMOUNT OF LIGHT REACHING THE RETINA 


Ratio of 
Horizontal Correction 
to Vertical Factor 


Diameter (log units*) 
of Pupil 


Distance 
from Axis 
of Fixation 


10° N 0.98 —0.01 


0 1.00 0.00 
10° T 0.998 —0.01 
20° T 0.946 ~0.02 
T 0.905 —0.04 
40° T 0.851 0.07 
so° T 0.756 —0.12 
T 0.629 —0.19 
70° T 0.505 -0.28 
0.488 

80° T 0.414 0.41 
90° T 0.242 —0.62 
92° T 0.210 

96° T 0.175 —0.76 


* Computed from data read from smoothed curve. 


area of the pupil with increased distance 
from the pupillary axis. If measurements are 
made of the decrease in apparent diameter 
of the pupil from center to periphery, it is 
possible to apply a correction factor to the 
thresholds, so that these may be expressed in 
terms of the amounts of light actually reach- 
ing the retina. 

In order to obtain data on the variation 
in effective diameter of the pupil of the sub- 
ject used in this study, a series of photo 
graphs were taken at various angles of ec 
centricity. The equipment used is described 
in a previous paper.’ A typical photograph 
is illustrated in Figure 8, showing the ap 
pearance of the subject’s pupil when viewed 
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Fig. 8 (Sloan). Photograph of pupil at 90 de- 
grees from visual axis in the temporal field. 


from a point 90 degrees to the temporal side 
of the point of fixation. 

Table 2 and Figure 9 give the ratios ot 
horizontal to vertical diameter for locations 
from 10 degrees in the nasal field to 96 de- 
grees in the temporal field. These ratios, 
rather than the horizontal diameters them- 
selves, were used in computing the correction 
for effective area, in order to allow for slight 
differences in actual size of pupil on the dif- 
ferent days on which the photographs were 
taken.* 


* There are two reasons why the effective di- 
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Fig. 9 (Sloan). Decrease in apparent horizontal 
diameter of pupil with distance from the visual axis, 
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THRESHOLD, LOG 


WASAL FIELO 


The correction factors in logarithmic units 
are given in Column 3, Table 2. It may be 
seen that the correction is less than 0.1 log 
unit for locations within 40 degrees from the 
fixation point, but is of significant magnitude 
in the far periphery. Figures 10 and 11 show 
the rod and cone threshold gradients after 


ameter of the pupil does not decrease to zero at 9 
degrees from the visual axis.‘ The most important 
factor operating to permit light to reach the retina 
from objects 90 degrees or more from the visual 
axis is the effect of corneal refraction on the ap- 
parent diameter of the pupil. Since the pupillary 
axis of most subjects is about five degrees temporal 
to the visual axis, there may be a further extension 
of the possible limit of the temporal field. 


THRESHOLD, LOG pyL 


1 
40°20" 
NASAL FIELO 


TEMPORAL FIELD 


Fig. 10 (Sloan). Threshold 
gradients of rods after correction 
for decrease in effective area of 
pupil. (A) Dark adaptation. (B) 
Adaptation to 0.7 ml. 


correction for effective size of 

pupil. Che corrected thresholds 

are given in Columns 2 to 5 of 

Table 3. 

Part LV. Re_aTIONSHIPs BE- 
TWEEN THRESHOLD GRADI- 
ENTS AND DENSITY GRADI- 
ENTS OF RETINAL RECEPTORS 
In order to compare the 

threshold gradients with the 
variation in density from cen- 
ter to periphery of the retinal receptors Os- 
terberg’s data, quoted by Ten Doesschate,° 
have been used. Figure 12 shows in logarith- 
mic units the density per sq. mm. of the rods 
and of the cones. 

Inspection of these curves and those for 
the light thresholds indicates that only the 
gradient of the fully dark-adapted rods, 
when corrected for decrease in effective size 
of pupil, closely resembles the density gradi- 
ent of the rods. In the case of the partially 
light-adapted rods, there is no rise in thresh- 
old in regions near the fovea corresponding 
to the decrease in rod density in this area. 

Neither of the two threshold gradients of 
the cones agrees closely with the density 


TEMPORAL FIELD 


Fig. 11 (Sloan). Threshold gradients of cones after correction for decrease in effective area of pupil. 
(A) Dark adaptation. (B) Adaptation to 0.7 ml 
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8 CONES 


RECEPTORS PER SQ MM, 
LOG UNITS 


4° #2 
NASAL FIELD 


L i 
20° 40° 60” 80° 
TEMPORAL FIELD 


Fig. 12 (Sloan). Variation in areal density of rods (A) and cones (B) from center to periphery 
(From Ten Doesschate’s data’ based on Osterberg’s studies. ) 


gradient of these receptors. The decrease in 
cone density from fovea to paracentral areas 
is much more rapid than the increase in 
threshold. In the midperiphery cone density 
remains relatively constant but the threshold 
shows a gradual rise. In the far periphery 


TABLE 3 


THE LIGHT THRESHOLDS OF THE CONES AND OF THE 
RODS AFTER CORRECTION FOR DECREASE IN 
THE EFFECTIVE AREA OF THE PUPIL 


Light Threshold 
\daptation to \daptation to 
0.7 mi. Darkness 
Loca- —— -- 
tion Cones Rods 
(log pul.) (log ppl.) (log pul 

50° N 
40° N 
N 
20° N 
is° N 
10° N 
6°N 
3.5T 
0° 


there is an increase in cone density but no 
corresponding decrease in cone threshold. 
The close relationship between rod thresh- 
olds of the fully dark-adapted retina and the 
areal density of the rods is shown in Table 4 
and Figure 10. Column 2 of the table gives 


TABLE 4 
DATA SHOWING THAT THE LIGHT THRESHOLD OF 


THE DARK-ADAPTED RODS VARIES INVERSELY 
AS THEIR AREAL DENSITY 


Le 
Threshold Log 
(upl.) of Density 
Dark- (rods per 
Adapted sq. mm.) 


ods 


Sum of 
Columns 
3 and 4 


Location 


| 
SO OS | 


Average 9.1740.06 
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a 4 A RODS 
— 
1.) ——- 
2 N 18 
40° 18 
30°. N 20 
) 20° N 22 
IS°N 20 
10° N 25 ¢ 
6° N 27 
3.5°N 18 
35° T 23 
. 6° T 12 
6.71 6.35 5 10° T 14 
; 6° T 15 6.84 6.30 4 20° T 13 
10° .20 6.89 6.40 3° T 16 
20° T 43 6.95 6.93 40° T 5 
4 30° T .26 6.97 6.66 1 50° T 01 : 
‘ 40° T 38 7.02 6.73 4 60° T 09 
50° T .68 7.27 6.81 6 70° T 
; 60° T 77 7.43 6.80 ) 80° T 27 
‘ 70° T 86 7.62 6.90 5 90° T 6 
80° T 16 7.96 7.52 2 
ovr His sor | 
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the thresholds in logarithmic units; Column 
3 the number of rods per sq. mm., also in 
logarithmic units; and Column 4 the sum of 
these two quantities. The average value 
of this sum is 9.17 and the mean variation 
of the individual values from the average, 
+006. 

In Figure 13 the inverse relationship be- 
tween log threshold and log density is shown 


THRESHOLD, LOG UPL 


“6 «6 «9 $0 $2 
LOG DENSITY, MOOS PER SO wm 
Fig. 13 (Sloan). Relationship between the values 


of light threshold of the dark-adapted rods and the 
corresponding values of receptor density 


graphically. The equation of the straight 
917.* It will be 


noted that the deviation of the actual values 


line is log T + log D 


of log T from those required by the equa 
tion is O.1 log unit or less in 17 of the 19 
measurements. This is as close agreement as 
could be expected in view of the fact that re- 
peated determinations of the threshold may 
vary by 0.1 log unit in the more central re 
gions of the retina and by greater amounts 
in the far periphery 

In the fully dark-adapted eye, therefore, 
the variation in rod threshold from center to 
periphery may be attributed almost entirely 
to the changes in effective size of pupil and 


* In arithmetic units the equation may be written 
as T times D equals 1.48, in which T equals the 
threshold in micromillilamberts and D is the num- 
ber of rods per square micron 


im number of receptors. If other factors play 
any role, the magnitude of their effects is 
small in relation to the reproducibility of 
threshold measurements. 

The absence of any close agreement be- 
tween receptor density and the threshold 
gradients of the cones and of the light- 
adapted rods remains to be explained. Lyth- 
goe® has suggested that the process of adap- 
tation may be associated with synaptic re 
arrangements such that, during dark adapta- 


tion, the retinal elements in effect acquire 


progressively more nerve fibers in common, 
and during light adaptation become progres- 
sively more segregated. 

It is known that there is greater summa- 
tion among rods than among cones, and if 
the amount of rod summation increases with 
decrease in the level of adaptation, as Lyth- 
goe suggests, it is to be expected that the 
thresholds of the fully dark-adapted eye in 
different retinal regions might show a sim 
ple inverse relationship to the areal density of 
the rods, At somewhat higher levels of adap- 
tation, where summation plays a less impor 
tant role, this simple relationship would no 
longer hold for the rods. 

If there is likewise much less summation 
of impulses from individual cone than rod 
receptors, then the variation in cone thresh- 
old from center to periphery may be ex 
pected to depend primarily on factors other 
than variation in cone density. What these 
factors might be, we are not prepared to say. 

The hypothesis of three rather than two 
different types of receptor offers a possible 
explanation for the observed fact that only 
the dark-adapted rods show a close relation 
ship between light sensitivity and receptor 
density. 

In Osterberg’s investigation, two types of 
receptor were differentiated, except in the 

‘foveal region, on the basis of a difference in 
diameter. If we assume that this criterion 
gives correct figures for the density gradi 
ent of typical rods which function in the 
dark-adapted eye, but does not distinguish 
between cones and modified rods which funce- 
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tion in light adaptation, then close agreement 
between receptor density and light sensitivity 
would be expected only in the case of the rod 
thresholds of the dark-adapted eye. 


PART V. APPLICATIONS OF FINDINGS TO 
PERIMETRIC STUDIES 


The findings of this study are of practical 
interest in relation to clinical perimetry, since 
they provide information as to the relative 
importance of rod and cone response in de- 
termining the extent of the field for a white 
test object, in the partially light-adapted eye. 
The conclusions reached do not depend upon 
acceptance or rejection of the hypothesis pre- 
sented in the previous section that light- 
adapted and dark-adapted rods are independ- 
ent retinal receptors. 

When the visual field is examined with 
the Ferree-Rand perimeter, the eye is 
adapted to a brightness of about 0.7 ml. The 
present study has shown that at this level 
of adaptation, in the normal eye the threshold 
of the light-adapted rods for a one-degree 
stimulus is slightly below that of the cones. 
The extent of the normal visual field for a 
white test object depends, therefore, upon 
the sensitivity of these rods. 

Complete loss of function of the cones, 
associated with normally functioning light 
adapted rods, should therefore not cause any 
decrease in the size of the field. With intact 
cones and loss of function of the light- 
adapted rods, either with or without a cor- 
responding defect in the dark-adapted rods, 
there should be only a slight contraction of 
the field. This is because the limits are now 

determined by the response of the slightly 
less sensitive cones. A significant contraction 
of the field, demonstrable with a one-degree 
white test object, should occur only if there 
is impairment of both the cones and the light- 
adapted rods. 

If this conclusion is correct, the success of 
clinical perimetric examination with white 
test objects probably depends upon the fact 
that most types of ocular pathology result in 
impairment of function of both cones and 


rods. Conditions known to affect only one 
type of retinal receptor are in fact relatively 
rare, 

Although vitamin-A deficiency causes pri- 
marily an increase in threshold of the dark- 
adapted rods, there is experimental evidence 
that the light-adapted rods and the cones may 
also show slight impairment of function. 


LOG 


THRE SHOLD, 


10 is 20 25 30 
TIME IN MINUTES 


Fig. 14 (Sloan). Rate of adaptation to darkness 
after pre-adaptation to 1,100 ml. (A) Patient with 
congenital night blindness. (B) Patient with con- 
genital achromatopsia. 


Hecht and Mandelbaum’ found a slight in- 
crease in the cone threshold of some subjects 
following an experimentally produced vita- 
min-A deficiency. | have found* that some 
patients with a marked deficiency show mod- 
erate contraction of the visual field for a 
white test object. Fields of normal extent 
were found in other cases of vitamin-A de- 
ficiency. On the basis of the findings of the 
present study, contraction of the visual field 
may be interpreted as evidence of involve- 
ment of both the cones and the light-adapted 
rods. 

Congenital night blindness and congenital 
achromatopsia are generally attributed to loss 
of function of the rod and of the cone mech- 
anisms, respectively. | have examined one 
case in which a probable diagnosis of con- 
genital night blindness could be made, and 
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several cases of typical congenital achroma- 
topsia.* 

The adaptation curve of the night-blind 
subject, with change from 1,100 ml. to dark- 
ness, is shown in Curve A of Figure 14. 
The lack of a second section in the curve in- 
dicates that even after long adaptation to 
darkness the rods, if they function at all, 
are less sensitive than the cones. 

Curve B of this figure shows the cor 


Fig. 15 (Sloan). Visual fields for a one-degree 
(6/330) white test object. (A) Patient with con- 
genital night blindness. (B) Patient with congenital 
achromatopsia. 


responding dark-adaptation curve of a sub- 
ject with typical congenital achromatopsia. 
This curve has only a rod section, indicating 
absence of or marked impairment of cone 
function. Phe visual fields of these two sub- 
jects were determined on a Ferree-Rand 
perimeter with a one-degree white test ob- 
ject. In both cases the fields were well within 
normal limits (fig. 15) 

These findings and the normal fields ob- 
served in many cases of vitamin-A deficiency 
indicate that the relatively rare pathologic 
eye conditions affecting primarily only one 


* Detailed findings regarding these cases will be 
reported in later papers 
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retinal mechanism cannot be adequately stud- 
ied by a routine perimetric examination with 
white test objects. 

Isolated involvement of the cone mecha- 
nism is revealed by means of ordinary peri- 
metric examination with red and blue test 
objects. Defects involving only the light- 
adapted rods, if such can occur, would prob- 
ably be difficult to detect by any simple pro 
cedure. If only the dark-adapted rods are 
impaired or nonfunctioning, the defect can 
be detected by measurement of the threshold 
in the fully dark-adapted eye. Examination 
of the entire visual field by this method re- 
quires that the threshold gradients be de- 
termined in at least the horizontal, the verti- 
cal, and two oblique meridians. 

A more rapid method of testing visual 
function in the dark-adapted eye consists in 
application of the techniques of ordinary 
perimetry, using a self-luminous fixation tar- 
get and test objects whose brightnesses are 
below the cone threshold. Livingston’ used 
this method to examine the central field of 
normal subjects and of patients with various 
eye diseases. Mann and Sharpley’® employed 
the same technique to determine the outer 
limits of the normal scotopic field in different 
age-groups. 

An adequate evaluation of the possibilities 
and limitations of scotopic perimetry re- 
quires further study. The most suitable sizes 
and brightnesses of the test targets must be 
determined and studies must be made with 
these targets to determine the range of varia- 
tion in the fields of normal subjects. 


SUMMARY AND CONCLUSIONS 


Determinations were made for one subject 
of the variation in light threshold of the 
cones and of the rods in the horizontal 
meridian, when the eye was adapted to dark- 
ness and when it was adapted to a brightness 
of 0.7 ml. The decrease in effective diameter 
of this subject's pupil from center to periph- 
ery was determined by photography. From 
analysis of these data and Osterberg’s figures 
on the density gradients of the cones and 
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rods, the following conclusions may be 
drawn: 

1. When correction is made for the de- 
crease in effective area of the pupil from 
center to periphery, the rod threshold of the 
fully dark-adapted eye varies inversely as the 
areal density of the rod receptors.* The rod 
threshold of the light-adapted eye does not 
show this simple relationship to rod density. 
The cone threshold is not closely related to 
cone density, either in the dark-adapted or in 
the light-adapted eye. 

2. The relationship between light thresh- 
old of the dark-adapted rods and their den- 
sity suggests that summation of impulses 
from these receptors plays an important role 


in determining this threshold. 
3. To explain the lack of agreement be- 
tween receptor densities and threshold gra- 


* A study published after this paper was written 
(J. Ten Doesschate: Extra-foveal scotopic absolute 
threshold and the distribution of retinal rods. 
Ophthalmologica, 117:110-115, 1949) reports simi- 
lar findings as to the close relation between scotopic 
threshold and rod-density 


dients of the cones and of the rods when 
light-adapted, it is suggested that light- 
adapted rods may actually be a third type of 
receptor, which, in Osterberg’s study, was 
not distinguished from cones. 

4. When the eye is adapted to a brightness 
corresponding to that employed in clinical 
studies of the visual field, the threshold of 
the light-adapted rods differs only slightly 
from that of the cones. Perimetric examina- 
tion with white test objects will, therefore, 
probably not reveal defects affecting only 
one of the retinal mechanisms, This conclu- 
sion is confirmed by studies of two patients, 
one with congenital night blindness, the other 
with congenital achromatopsia. In both cases, 
the fields for white test objects were normal. 

5. If the perimetric examination includes 
the use of chromatic test objects, isolated 
defects of the cone mechanism will be re- 
vealed. The examination must include sco- 
topic perimetry with test objects of low 
brightness if isolated involvement of the 
dark-adapted rods is to be detected. 

The Johns Hopkins Hospital (5). 
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The linear magnification of objects by 
spherical lenses receives considerable and 
adequate coverage in most texts on ophthal- 
mic optics. This is quite justifiable in view of 
the many instances in physiologic and prac- 
tical optics where the size of the retinal im- 
age has to be considered. The tacit assump 
tion is made that the dioptric system of the 
eye acts like a spherical lens and is, there 
fore, subject to the same basic laws as for 
that type of lens. 

It is well known, however, that a good 
number of human eyes are astigmatic and 
that the astigmatism in the majority of these 
eyes stems from variations in the curvature 
of the cornea. The dioptric systems of such 
eyes are not spherical but rather sphero 
cylindrical in character. 

It may, therefore, be of some importance 
to consider linear magnification by cylindri- 
cal lenses, how it differs from spherical 
lenses, and its effect on the size of retinal 
images. Strangely enough most standard 
texts on ophthalmic optics deal with this 
subject by completely disregarding it, prob 
ably as part of their effort to simplify optics 
for nonmathematically inclined minds. The 
proofs are, however, relatively easy to dem- 
onstrate. 

First, by way of review, it is well to re- 
call that the image produced by a spherical 
lens depends upon the formula: O/I = f/f’, 
image size, f 


where O object size, | 


object distance from lens, and f’ image 
distance from lens (fig. 1). 
Another useful formula is: 
O/I = +/F 


where F the anterior principal focal dis 


tance of the lens and + the distance from 


object to anterior principal focus (fig. 1). 
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Notice that in each instance the image size 
varies directly as the size of the object. The 
position of the image is determined in meters 
by the well-known formula : 

=//F, 


or by the more easily handled vergence 


Vf + 


formula: 

V+D=-V’, 
where V is the dioptric distance between ob- 
ject and lens, D is the dioptric strength of 


1 1 1 

F or V+D \ 
Example 

*4cm. +6 

5) cm +6 


V=-2, D=+46 

~246=\V'=44=25 cm 
Of 4x25 

= — =2 

I f 50 Zcm. 


Fig. 1 (Hallett). Linear magnification by spheres 

the lens and V’ is the dioptric distance be- 
tween lens and image (fig. 1). With the lat 

ter formula all divergent rays are given the 
minus sign and all convergent rays the plus 
sign. 

To apply these formulas consider the fol 
lowing example (fig. 1), which can easily be 
set up and measured on an optical bench: 
Describe the image produced by an illumi- 
nated vertical slit, 4 cm. long, situated 50 
em. (2D.) away from a +6D. spherical lens. 

Substituting in the vergence formula: 


2, D ©, 


V+D 2 +6 
Thus, a vertical linear image will be formed 


25cm. 


om 
O 
or = ~ 
Object and image position = 
i 
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at 25 cm. on the other side of the lens. The 
image size: 
| =Of’/f = 4 X 25/50 = 2 cm. 

Now, study the familiar Figure 2 which 
shows the production of a line focus, be, 
parallel to the vertically placed axis, XX’, 
of a convex plano-cylinder by an object 
point, O. 

Considering only the axial rays, OX’b and 


Fig. 2 (Hallett). Linear magnification by 
plano-cylinders 


OXce, the geometric form of Figure 3 is ob- 
tained. Let be = I, the image, XX’ A, 
the aperture, OX = f, the distance from ob- 
ject to lens, and Xc = f’, the distance from 
lens to image. 

From the properties of similar right angle 
triangles the following formula for linear 
magnification by plano-cylinders is derived: 

= f + f*/f. 

Note that, unlike spherical lenses, the 
image size varies directly as the aperture of 
the lens and bears no relationship to the size 
of the object. In other words, to emphasize a 
well-known fact, a point or a line object pro- 
duce the same size image. The distances f 
and f’, which set the relative positions of the 
image, lens and object, are determined in ac- 
cordance with the same vergence formula as 
for spherical lenses. 

An example, which again can easily be set 
up and checked on the optical bench, may 
help demonstrate the application of the mag- 
nification formula. Describe the image pro- 
duced by a point source of illumination 33 
em. away from a +8D. cyl. ax. 90° with 
an aperture of 3 cm. (fig. 4). Substituting in 


the vergence formula, V = —3,D = +8, 
Vv’ = —3 + 8= +5D. = Thus, a 
vertical line image will be formed 20 cm. on 


Fig. 3 (Hallett). Linear magnification by 
plano-cylinders. 


the other side of the lens. The image size: 
I A (f + £)/f = 3 (33 + 20)/33 
4.8 cm. 

Referring back to Figure 3, it is evident 
that the axial rays, OX’b and OXc, continue 
in straight undeviated lines because they pass 
through a plane of the cylinder having zero 
dioptric power. In a sphero-cylinder axis 
90°, however, such a condition does not 
exist; there is some strength in the axial 


Example— 


0-¢------33em.---- 


V=-3,D.=48 A=3 cm. 
—348=V' = +5D.=20 cm. 


pa 3633420) 
f 


a3 =4.8 cm. 


Fig. 4 (Hallett). Linear magnification 
by plano-cylinders. 


plane and, consequently, the axial rays are 
deviated or refracted, along with the rays 
passing through the infinite number of verti- 
cal planes parallel to the axial plane, to meet 
at and form perpendicularly to the plane of 
this sheet the horizontal posterior line focus, 
Ip (fig. 5). 

Let the distance between the anterior line 


I 
| 
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focus, Ia, and Ip = s, the interval of Sturm, 
and the distance from the lens to Ip = t. 
Again from the properties of similar right 
angle triangles the following formula for 
linear magnification by sphero-cylinders is 
derived : 

la/A t. 


The linear magnification of the posterior 


Fig. 5 (Hallett). Linear magnification by 
sphero-cylinders 


line focus, Ip, depends upon the same rela- 
tionship. This is most conveniently demon- 
strated by assigning a higher dioptric power 
to the vertical axial plane of the above fig- 
ures than to the horizontal plane. 

Now (fig. 6), the axial rays meet at 
and cross to form the horizontally disposed 
la perpendicular to the plane of this sheet 
before forming the vertical Ip in the plane 
of this sheet. Let t now represent the dis 
tance from the lens to Ia and, again from 


Fig. 6 (Hallett). Linear magnification by 
sphero-cylinders. 


similar right angle triangles, the formula 
derived is: 
Ip/A = s/t. 
If | represents the linear magnification of 
the and if t 
represents the distance from the lens to the 


either one of two line foci 


other one of the two line foci, then the gen 
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eral formula for linear magnification by 
sphero-cylinders may be stated as: 


I/A s/t. 


Clarification of these formulas may result 
from applying them to representative prob- 
lems. For example, describe the images pro- 
illuminated 1.0 meter 
away +3 +2D. cyl. ax. 180°, the 
aperture being 2 cm. (fig. 7). 

Since the horizontal Ia is 
through the +5D. vertical planes, Ia must 
be —1 +5 +4D. 25 cm. from the 


duced by an cross 


from a 


refracted 


Example 


+5 
| 


Position of 


la = —145=44 D=25 cm 
Ip= —1+3=+2 D=50 cm 


+3 
-1 meter --— 


A=2 cm. 


Size of 


Fig. 7 (Hallett). Linear magnification 
by sphero-cylinders 


lens. Ip is refracted through the + 3D. planes 

to 1 +3= +2D.=50 cm. from the 

lens; s = 50 — 25 = 25 cm. 
la lcm., 

2 cm. 

By further application of these formulas 
it becomes a relatively simple matter to study 
the size of the retinal images in uncorrected 
astigmatic eyes. For ease of calculation and 
demonstration on the optical bench let the 
emmetropic eye be represented by a +6D. 
lens. This permits us to work on a 10 to 1 
ratio, for the dioptric system of the human 
emmetropic eye averages about 60D. The 
retina can be represented by a screen 16.7 


‘= 
te 
A t A “ky A t 
la 
la = As = x =1 cm. ee 
t 50 “ye 
} s 2x25 
inet 
t 
he 
Ip 
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cm. away from the +6D. lens. This pos- Statie— 


terior focal length represents the axial length 
of the emmetropic eye. Let the aperture = 3 
mm. to correspond to a 3-mm., pupil. 

Consider a 4D. simple hyperopic astigma 
tism with the rule. Such an eye viewing 
an illuminated cross 6.0 meters or further 
away receives the anterior horizontal line 
focus, Ia, at O +6 = +6D. 16.7 cm. 
(fig. 8). 

The vertical posterior line focus, Ip, is 
formed behind the retina at O +2 = +2D. 
= 50 cm. from the dioptric system: 


s = 50 — 16.7 = 33.3 


Ia = 0.3 X 33.3/50 = 0.2 cm. 


By accommodating 4D., Ip falls on the 
retina and la falls at O +10 = +10D. 


10 cm, from the dioptric system: 


s 16.7 10 


Ip = 0.3 X 6.7/10 = 02cm. 


This indicates that the uncorrected astig 
matic eye capable of switching from one to 


6 meters 


~ ~—16.7 cni.-- 
retina 


Position of — 
la =046= +6D. =16.7 cm 
Ip=0+2=+2D cm 
s=50—16.7=33.3 

33.3 


la 50 2em 


Dynamic 4D.- 
+10 


{+6 Ta 


A=3cm. 
Position of — 
la =0+10 = +10D.=10 cm. 
Ip=0+6=+6D.=16.7 cm, 
s=16.7—10=6.7 


cm. 


Fig. 8 (Hallett). Uncorrected simple hyperopic 
astigmatism. 
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the other line focus by appropriate exertion 
or relaxation of its accommodation receives 
the same size image in each instance. 

In order to appreciate the effect of cy- 
lindrical spectacle lenses on the size of reti- 
nal images in corrected astigmatic eyes it 1s 
again first necessary to review some basic 
facts, this time concerning combinations of 
lenses. For example, a 10 cm. long source 
of light, O, one-third meter away from a 
+7D. sph. which is 5.0 cm. in front of a 
+3D. sph. comes to a focus at 12.5 cm. 
behind the +3D. sph. (fig. 9). 


y 


Position of — 
= —-3+7=+4D. =25cem 
I 
Size of- 

Of 10x25 


—=75cm 


Fig. 9 (Hallett). Lens combinations. 
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According to the vergence formula for the 
first lens, V 3, D +7, V’ -3 
+7 +4D. = 25 cm. In other words, the 
+7D. sph. alone would produce an image 25 
cm, away. The +3D. sph., however, being 
20 cm. from that image, receives these same 
+ 5D. Thus, for the 


rays with a vergence of 
+3, V’ + § 


second lens V +5, D 
+3 +8D. = 12.5 cm. 
The size of the image produced by such 


Emmetropia— 
10 cm. 6 
_ 6 meters +6 
0.28 em 
--- 16.7 cm. | 0.28 em. 
3D. Myopic Astigmatism— 
10 cm. 0 ~~ +6 
—6 +9 
| 
0.28 cm. 


— -16.7 cm. - 


Fig. 10 (Hallett). Size of retinal images 
im corrected ametropia 


combinations of lenses is very simply deter- 
mined. From Figure 9 it can be seen that 
from the extremity of the object, O, there ts 
one ray which, after refraction through the 
+71D., passes undeviated through the optical 
center, C, of the +3D. Another ray passes 
through the anterior principal focus, F, of 
the +71. and emerges parallel to the princi 
pal axis to be refracted by the +3D. to its 
posterior principal focus, F’. The image, I, 
of the lens combination is formed at xy. The 
image, I’, of the +7D. alone would be 
formed at ab and its size, in accordance with 
the formula, Of’ /f, is 10 25/33.3 
7.5 cm. 

From the similar right angle triangles, abC 
and xyC, the magnification formula for any 
combination of spherical lenses is derived 


xC 
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Applying the formula to the problem at 
hand : 

1 = 7.5 * 12.5/20 = 4.7 cm. 

The collapse of Sturm’s conoid on the 
retina of an astigmatic eye effected by the 
appropriate correcting cylinder converts the 
original astigmatic system into a stigmatic 
one which can be resolved by the use of these 
uncomplicated formulas. For example (fg. 
10), a simple myopic astigmatism of 3.0D. 
against the rule has a far point for the my- 
opic horizontal meridian 33 cm. in front of 
the eye. 

A —6D. cyl. ax. 90° at 16.7 em. in front 
of the eye has its posterior principal focus 
coinciding with that far point and would, 
therefore, correct the ametropia. 

Now, the vertical emmetropic meridian of 
the eve is unaffected by the zero dioptric 
strength in the axis of the correcting cylin 
der, so that a 10cm. object 6.0 meters away 
will produce the vertical dimension of the 
retinal image the same size as in the emme 
tropic eye in accordance with the formula : 
16.7, 600 


Of’ 10 » 0.28 cm 


The —6D. horizontal meridian of the cor 
recting cylinder produces an image, I’, at 
the far point also in accordance with the same 
formula : 

I’ 10 


The latter image is related to the horizon 


16.7, 583.3 0.28 cm. 


tal dimension of the retinal image in accord 
ance with the formula: 


I 0.28 » 16.7 33.3 
0.14 cm. 


II’ xC /bC, 


Thus, the size of the image on the retina 
of a corrected astigmatic eye will differ in 
the two principal meridians and, just as in 
spherical ametropia, each dimension will vary 
in size depending upon the position of the 
correcting lens in front of the eye, For in- 
stance, in the example just cited the closer 
the correcting lens is placed to the eye, the 
weaker it would have to be and the larger 
would be the horizontal dimension of the 


mage. 


| 

‘3 
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It is not intended to imply from these 
theoretic demonstrations that human eyes re 
ceive nice sharp retinal images. The well- 
known inherent aberrations of the eye do 
not permit that. This in no way impairs the 
validity and usefulness of the magnification 
formulas in spherical ametropia, nor should 
it for the corresponding formulas in astig- 
matism. 

Accordingly, we may conclude that cylin- 
der magnification, unlike spherical magnifi- 
cation, is independent of the size of the ob 
ject. It is, however, directly dependent upon 


the aperture of the system. 

In simple astigmatism the anterior and 
posterior line foci, if and when they can 
be focused by the unaided eye on the retina, 
are of the same size and are produced in ac- 
cordance with the cylinder magnification for- 
mulas. Corrected astigmatism constitutes a 
compound spherical system producing a reti- 
nal image of unequal dimensions correspond- 
ing to the differences in magnification 
through the unequal meridians of the diop- 
tric system. 

Medical Arts Building (2). 


CORTICAL POTENTIAL CHANGES IN AMBLYOPIA EX ANOPSIA* 


A PRELIMINARY REPORT 


Dattas Dyer, M.D., anp Epwarp O. Brerman, Lieut, (MC), U.S.A. 
Saint Lows, Missouri 


Amblyopia ex anopsia has been known 
since the days of Hippocrates. Rational treat- 
ment was inaugurated by Buffon in 1743, 
when he suggested the occlusion of the 
sound eye in order to force the squinting eye 
into use. Donders, in 1864, insisted upon 
the use of lenses also. In 1900, Claude ' 
Worth turned attention to the cerebral ele- 
ment of fusion, and loosed a beehive of ac- 
tivity in this field.’ 

Since that time, workers in ophthalmology, 
physiology, and allied fields have gathered 
information on this subject. Two theories 
stand out as the product of this effort: 

1. That the amblyopic eye ceases to func- 
tion normally, its physiologic processes are 
slowed, and its blood supply decreased.’ 

2. Amblyopia ex anopsia develops from a 
suppression into an active inhibitory reflex. 
An inhibitory reflex is called into use be 
cause of the distracting result of simulta 
neous stimulation of disparate retinal points 
in the two eyes. Foveal inhibition must be 
the most marked.’ 


the St. Louis Ophthalmic 
The Association for Re 

April, 1949; The Central 
April, 
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Mare h, 1949. 
search in Ophthalmology 
Flectro-encephalographers, 


Society, 


Association of 


1949 


What evidence is given for these theories 
of retinal block or cerebral suppression ? 
Abraham,‘ in 1932, showed that hypotonia 
may result following withdrawal of aqueous 
from an amblyopic eye by anterior chamber 
puncture. Hypertonia is the result in a nor- 
mal eye. In 1937, after an extensive search 
of the literature, Abraham*® reported that 
acute glaucoma is a rare occurrence in an 
amblyopic eye. (He found only one case in 
addition to one he reported.) In the case he 
reported, acute glaucoma followed surgery 
on the good eye. In the other case, the attack 
was precipitated by four-percent homatro- 
pine in the eye. From these observations, 
he theorized a decreased blood suppy to the 
amblyopic eye because of the decreased func- 
tion. 

In 1944, Wald and Burian reported that 
the retina of the amblyopic eye functions as 
well as the dominant eye, using the thresh- 
old of light as their test. They state that 
only form sense was suppressed ; therefore, 
the cause of the amblyopia must be in the 
brain.® 

Callahan and Redlich, in 1946, did electro- 
encephalographic studies on 10 cases of am- 
blyopia ex anopsia, apparently in adults, and 
found no difference between the occipital 
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rhythm of these cases and normal individ 
uals. They reported only on the occipital 
rhythm.* 

Thus evidence and opinion is divided upon 
the question of whether amblyopia ts due to 
retinal or to central factors. 


METHOD OF INVESTIGATION 


A modern Grass eight channel electro-en- 
cephalograph was used throughout. Needle 
electrodes were arranged in a parallel man 
ner, extending from the frontal to the occipi- 
tal areas bilaterally. In several cases in which 
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these cases were in children between the ages 
of 4 and 14 years; five cases were in adults 
between the ages of 17 and 30 years. Asso- 
ciated disturbances were also studied. Among 
the patients studied were eight cases of 
anisometropia with no history of strabismus, 
but with decreased visual acuity ; three cases 
of alternating esotropia ; two cases of alternat- 
ing exotropia; four adults, who developed 
muscle imbalance and suffered from di 
plopia ; and three young patients with patho 
logic differences between their eyes. 

In 28 cases of amblyopia ex anopsia with 


rABLE 1 


Amblyopia with 
Strabismus 


Age (years) ttol4 17 to 30 
No. Cases 28 5 
Positive E.E.G 24 1 
Percent Positive 86°, 20° 


cooperation was obtained with difficulty, only 
four electrodes were employed. In the great 
majority of cases, however, cooperation was 
excellent. Both monopolar and bipolar leads 
were used. 

Patients were placed in a comfortable re 
clining chair with legs extended, eyes closed. 
Callahan and Redlich® showed that having 
the eyes open affects the electrical potential 
of the occipital cortex in such an irregular 
manner that interpretation of the electro 
encephalogram is very difficult, By having 
the eyes closed, the irregular effect of visual 
stimulation is avoided. In two respects our 
method differs from that used by Callahan 
and Redlich 

1. They studied adults. We studied chil 
dren as well as adults 

2. They did not study the effect of hyper- 
ventilation, We studied the effect of hyper 


ventilation. 


CASES STUDIED AND RESULTS 


We studied 33 cases of amblyopia ex 
anopsia associated with strabismus; 28 of 


A STATISTICAL SURVEY OF ELEC TRO-ENCE PHALOGRAPHIC FINDINGS IN THE CASES STUDIED 


Amblyopia 
with 
Anisometropia 


Diplopia 
in Adults 


Alternating 
Strabismus 


s 5 4 
3 1 0 
38°, 20°; 


strabismus in children, 24 had abnormal cor 
tical wave patterns. In four of these cases 
the electro-encephalographic tracings were 
normal, In the tracings for the five adults, 
only one showed abnormal waves ; and these 
occurred after hyperventilation, 

In the eight cases of anisometropia with 
no history of strabismus but with decreased 
visual acuity in one eye (approximately 
20/40 to 20/120), three showed abnormal 
cortical potentials. In the cases of alternat 
ing strabismus, only one patient had an ab 
normal tracing. 

In the adults with diplopia the electro 
encephalograms were normal. As a general 
rule, we found that the tracings in adults 
were normal. 

In the tracings of the three children with 
pathologic changes which would cause dif- 
ferent retinal images, the tracings were posi- 
tive; that is, the brain waves were abnormal. 

In no case was there a history of fainting, 
encephalitis, syncope, convulsions, or other 
central nervous system disease. All family 
histories were likewise negative. A history 


Fig. 1 
Exotropia 


(Dyer and Bierman). 
with amblyopia ex 


Vision: O.D.: 20/15; O.S., finger 
counting. Tracing shows brief 
bursts of slow waves with increased 
amplitude. 


Fig. 3 (Dyer and Bierman). 
Esotropia with amblyopia ex anop- 
sia. Patient, aged 8 years. Vision 
O.D., 20/10; O.S., 20/120 to 20 75 
Tracing shows runs of very high 
amplitude waves with marked slow 
ing and with low amplitude very 
fast activity interposed 


eft tarieta 


ht farietal 


(Dyer and Bierman) 
Anisometropia. Patient, aged 10 
years. Vision: O.D., 20/120; 5. 
20/20. The tracing is normal 


Fig. 5 


Rigas rietal 


" 


left Pertetsl 


of enuresis was obtained in one case. 


Since, in our cases the electro-encephalo- 


graphic findings are generalized, the accom- 
panying figures show only the pat ietal areas. 
Figures 1, 2, 3, and 4a 
normal electro-encephalographic tracings ob 


re examples of ab 


tained in cases of amblyopia ex anopsia. Fig 
ures 5 and 6 are cases of amblyopia with 
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anopsia. Patient, aged seven years. Rigat 


Sop" O.D., 


\ 
sec. ! 
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a Fig. 2 (Dyer and Bierman). 
\ Esotropia with amblyopia ex anop- 
sia. Patient, aged 10 years. Vision: 

20/19; O.S., 20/75. Tracing 
N \ shows runs of very high amplitude, 
three to four per-second waves. 


Fig. 4 (Dyer and Bierman) 
Esotropia with amblyopia ex amop 
Patient, aged 8 years. Vision: 
O.D., 20/20; O.S., 20/120. Tracing 
shows bursts of very high am- 
plitude waves, together with low- 
amplitude fast activity 


(Dyer and Bierman) 
Anisometropia. Patient, aged 10 
years. Vision: O.D., 20/100; O.S., 
20/20. A mixed dysrhythmia with 
many high amplitude slow waves 


anisometropia and no strabismus; the trac- 
ing in Figure 5 is normal; that in Figure 6 
is abnormal. 
DiscUSSION 

In the majority of cases of amblyopia ex 
anopsia in children, we found a widespread 
active cortical potential disturbance. It was 
constant and, in our cases, did not require 


— 

if 
| 
Richt Parietal 3/5 fow 
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that the eyes be open. This correlates with 
the theory of an active inhibitory reflex 
which has become obligatory, the theory so 
well advanced by Chavasse and quoted by 
Scobee.' In adults, however, apparently some 
change has occurred which has altered the 
condition, for the abnormal waves disappear 
in the majority of cases. Even when adults 
develop diplopia, the abnormal waves do not 
occur. The diplopia, however, does not dis 
appear, and the adults are uncomfortable 


There appears to be a definite difference be 
tween children and adults, with amblyopia 
or diplopia, and this difference is expressed 


in the cortical potential disturbances. 

Behavior problems of children with stra- 
bismus have been attributed to the psychic 
trauma to which they are subjected because 
of their disability. Now the question might 
be considered as to whether or not the be- 
havior is due to a cortical irritability, for the 
electro-encephalographic tracings are similar 
in many ways to those found in convulsive 
patients. 

The three children with a pathologic dif- 
ference between their two eyes also had ab 
normal electro-encephalographic tracings. In 
these cases, the retinal images were obviously 
different. We interpret this to mean that ac 
tive suppression of the images in a patho 


logic eye may contribute to the decrease in 
visual acuity. 
SUMMARY 


1. We have found an active cortical po- 
tential disturbance in 86 percent of children 
with amblyopia ex anopsia associated with 
strabismus. A smaller number (38 percent) 
of children with amblyopia associated with 
anisometropia and no strabismus also had 
abnormal electro-encephalographic tracings. 

2. Adults with amblyopia do not have a 
high percentage or marked E.E.G. abnor 
malities. In four cases of diplopia, no abnor- 
malities were noted. 

3. We believe that our findings lend sup 
port to the theory of an active cortical sup- 
pression of the form sense in children, but 
that some change may occur on growing into 
adulthood. 

4. Perhaps the abnormal cortical excita- 
bility accounts for some of the behavior 
problems in the children having suppression 
amblyopia. 

5. Suppression may contribute to a patho- 
logic condition in decreasing the visual 
acuity of an eye. 

Much work remains to be done before 
any conclusions can be accepted as final. 


Firmin Desloge Hospital. 
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AMBLYOPIA FOLLOWING POSTTHYROIDECTOMY HEMORRHAGE* 


RELIEVED WITH STELLATE GANGLION BLOCK AND INTRAVENOUS PROCAINE 


Erwin E. 


GrOSSMANN, M.D., AND Arvip G. Hotm, M.D. 


Milwaukee, Wiscons:n 


Loss of vision following large distant 
hemorrhage is comparatively rare consider- 
img the great number of individuals who 
incur great loss of blood. It is most fre- 
quently seen following hemorrhages from 
the stomach, duodenum, uterus, and lungs. 

Duke-Elder’ and Walsh* that the 


condition is usually seen following bleeding 


state 


from medical conditions, and is relatively 
rare from wounds or surgical procedures. It 
has also been noted that several small, re 
current hemorrhages were more prone to 
lead to amblyopia than a single, large 
hemorrhage. Tersen,* in 1922, surveyed the 
literature up to that time and accounted for 
some 250 cases. Since then, many other 
cases have been reported, mostly following 
gastric hemorrhages, nasal hemorrhages, and 


uterine hemorrhage. 


REVIEW OF CONDITION 

PATHOGENESIS 

Duggan‘ explains the pathogenesis of this 
condition as being due to a liberation of 
toxins, probably epinephrine or epinephrine- 
like substances, which cause a spasm of the 
central retinal artery. This is followed by a 
vasodilatation of the capillaries and a libera- 
tion of sub- 
stances, a diffusion of colloids and fluids into 


histamine or histaminelike 


the tissues, and retinal edema. If this lasts 
long enough, there is a loss of blood between 
the endothelial cells of the capillaries, and 
hemorrhages and exudates result. Before 


* From the Departments of Ophthalmology, Vet- 
erans Administration Facility, Wood, Wisconsin, 
and Marquette University School of Medicine 
Sponsored by the Veterans Administration and 
published with the approval of the chief medical 
director. The statements and conclusions published 
by the authors are a result of their own study and 
do not necessarily reflect the opinion or policy of 
the Veterans Administration 


1943 and Duggan’s studies, therefore, very 
little of the pathogenesis of this condition 
was known, although it had long been sus- 
pected that some toxic substance had to be 
present in addition to the hemorrhage. 


PATHOLOGY 


Pathologically, the condition has been fair 
ly well analyzed, though pathologic speci- 
mens have not been too frequent. It is gen- 
erally agreed that there is a degeneration of 
the ganglion cells with cystoid bodies in the 
nerve-fiber layers. There is usually a marked 
retinal edema and occasionally hemorrhages. 
There may be fatty degeneration of the optic 
nerve, The arteries are usually markedly at 
tenuated, and the veins are dilated. 


DEFECT IN VISION 


The amblyopia or amaurosis usually comes 


on between the 3rd and 7th day following 


the hemorrhage, but sometimes is delayed. 

The resulting defect in vision is fre- 
quently bilateral, the unilateral cases con- 
stituting about 15 percent of the cases re 
ported. The prognosis in these cases has been 
notably poor. Tidy* stated that one third 
regain no vision, Duke-Elder' was of the 
that 50 
nently blinded, and only five percent or six 
percent regain normal vision. 


opinion percent remain perma 


[TREATMENT 


The usual treatment called for immediate 
blood transfusion, but more recently Dug- 
gan‘ and Gifford® have recommended the use 
of the vasodilators such as amylnitrite, papav 
erine, sodium nitrite, small doses of typhoid 
and nicotinic acid, and paracentesis to reduce 
the introacular pressure. 

The case to be reported presents two un 
usual features. A severe amaurosis developed 
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following a massive hemorrhage after thy- 
roidectomy and restoration of vision was ac 
complished after several days by the use 
of stellate ganglion block and intravenous 


procaine. 
REPORT OF CASE 


History. The patient, a man, aged 23 
years, was admitted to the U. S. Veterans 
Hospital on January 4, 1949, with a history 
of excessive perspiration, nervousness, trem- 
or, and loss of weight of three years’ dura- 
tion. He had been treated privately with 
100 mg. of propyl-thiouracil and 30 drops 
of Lugol’s solution daily for four months 
prior to his admission. 

Physical examination revealed a well-de 
veloped white man, with warm moist skin. 
The heart was normal except for a moderate 
tachycardia of 135 per minute. The thyroid 
gland was diffusely enlarged. 

Ocular examination. The vision was 20/20 
in each eye without glasses. He revealed a 
mild refractive error in each eye. The exter- 
nal examination revealed normal lids and 
lid margins; the conjunctiva was mildly in- 
jected; the pupils were three mm. in size, 
equal, and reacted well to light and accommo 
dation. The ocular motility was normal, there 
was no diplopia. The fundi revealed clear 
media; the dises were normal in size, shape, 
and color. The vessels were normal in cali- 
ber, the ratio of the veins to the arteries was 
3:2. There were no hemorrhages and no exu- 
dates. The normal. Von 
Graefe’s lid-lag test was positive, a wide 


maculas were 
rim of white sclera being exposed as the pa- 
tient followed the downward excursion of 
the finger. Stellwag’s sign and Dalrymple’s 
sign were present. Convergence was poor. 
Measurement of the exophthalmos was 27 
mim. in each eve (luedde) 

Laboratory studies revealed : Hemoglobin, 
13.5 gm. ; normal white and differential. The 
E.K.G. and chest X-ray films were normal. 
The basal metabolic rate was plus 50 and 


plus 70. 
Treatment 


The patient was placed on 
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propyl-thiouracil and on February 25, 1949, 
the basal metabolic rate was found to be plus 
17. On March 2, 1949, the propyl-thiouracil 
was discontinued and Lugol's solution was 
given. On March 15, 1949, a subtotal thy- 
roidectomy was performed. On that very 
same afternoon severe bleeding from the 
remnants of the thyroid tissues ensued, and 
the patient went into acute respiratory fail 
ure. The wound was re-opened as an emer- 
gency procedure and endotracheal intuba 
tion was done. The bleeding vessels were 
found and ligated. The following day (24 
hours) the patient complained of photo 
phobia, and on March 16, 1949, he was seen 
in consultation. 

Ocular examination. Bedside examination 
revealed a severe hyperemia of the conjunc- 
tiva, especially on the right, mucoid secre- 
tion, but no staining of the corneas. The pa- 
tient did not complain of visual difficulties. 
Four days later he complained of sudden 
loss of vision in each eye, most marked in 
the right. His vision was recorded as counts 
fingers at three feet in the right eye, and 
20/400 by using eccentric vision. The left 
eye revealed light perception and faulty pro 
jection, 

The usual picture of dilated and fixed pu 
pils was noted, The vision was found to be 
20/400 in the right eye and light perception 
in the left eye. The fundi revealed a striking 
picture of anemia and ischemia. The discs 
were normal in shape, no edema, and pos- 
sibly less rosy pink than when seen pre- 
operatively. Both retinas were extremely pale 
in color. The arteries were markedly con- 
stricted and straight, the veins appeared full. 
There were no hemorrhages and no exudates. 
Both maculas revealed finely radiating lines 
suggestive of edema. 

The left eye was most striking. The pic- 
ture here was that seen typically in obstruc- 
tion to the central retinal artery. The area 
between the macula and the dise and bor- 
dered by the superior and inferior temporal 
arteries was markedly opaque and presented 
a “cherry red” spot in the macula. 
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Blood transfusion was immediately or- 
dered, and the patient was placed on nico- 
tinic acid, 100 mg., four times a day, erythryl 
tetanitrate, 0.5 gr., four times a day. 

On March 24, 1949, three days later, ex- 
amination of the discs revealed a picture that 
was not much changed from the original one, 
with the exception that the left macula 
showed numerous, fine pigment deposits. 
There had been no improvement in vision up 
to this time. It was then decided to use a 
stellate ganglion block and intravenous pro- 
caine. 

On March 25, 1949, he was given a bi- 
lateral stellate ganglion block. Within 10 
minutes the vision in the right eye improved 
so that he was able to read J2 in bed. In 
order to maintain the vasodilatation, he was 
also given 1,000 cc. of 0.1-percent procaine 
intravenously. 

The vision in the left eye remained the 
same. The visual field revealed a marked 
temporal constriction, but less than that seen 
before the injection. The patient refused fur 
ther treatment with novocain, and was con 
tinued on oral vasodilator therapy. 

Six days later the fundi revealed normal 
discs, the right fundus now showed many 
small pigmentary deposits throughout the 
periphery. The retinal vessels appeared to be 
normal in caliber, the ratio of veins to ar- 
teries was 3:2. There was no evidence of 
retinal edema. The left fundus revealed nu- 
merous pigment deposits throughout the 
periphery, and marked deposition in the 
macular area. The arteries were markedly 
constricted, the caliber ratio of the veins to 
arteries was 4: 1. 

The visual field for the right eye now 


showed a fairly large scotoma about 35 


degrees in diameter, temporal to the fixa- 
tion area, 

One month later the vision remained 20/20 
in the right eye and light perception in the 
left eye. The fundi appeared exactly the 
same as on the previous examination, and 
the patient continued the oral vasodilator 
therapy. The pigmentary migration and pro- 


liferation were indicative of permanent reti- 
nal damage, and it was believed that the pa- 
tient had received his maximum therapeutic 
benefits. 


TECHNIQUE OF INTRAVENOUS THERAPY 


The technique advocated by Graubard* 
and his associates was the method employed. 
Five ce. of 20-percent solution (one gm.) 
of procaine hydrochloride is added to 1,000 
ce. of isotonic saline solution. This is agi 
tated thoroughly to insure uniformity of so 
lution. The solution is administered by the 
intravenous route using the drop method and 
adjusted so that the rate of flow is between 
60 to 75 drops per minute. A more rapid 
administration may result in toxic reactions 
The procaine used intravenously is not an 
anesthetic but an analgesic. Within a few 
minutes after the start of the infusion, the 
patient feels a sensation of warmth and re 
laxation. 


CoMMENT 


The use of intravenous novocain was 
stimulated by the excellent results we have 
noted in another study concerning its use 
in the treatment of certain painful ocular 
diseases wherein a high degree of ciliary and 
vascular s »asm was present.’* Graubard had 
previously established the effects of inflam- 
mation elsewhere in the body, and he be- 
lieved that a reflex vascular pattern is estab- 
lished at the site of the inflammation. This 
results in local vasospasm and capillary dys- 
function. Graubard found that by using in 
travenous novocain an immediate local vascu- 
lar relaxation could be obtained. 

The case reported presented an instance 
of severe retinal vasospasm approaching the 
degree of total obstruction of the central 
retinal artery in each eye. As far as is known 
this type of amaurosis has not been reported 
following massive hemorrhage following thy- 
roidectomy. The retinal picture, however, 
was that typically seen in instances of severe 
bleeding from lung, stomach, and uterus. 

The usual vasodilator therapy apparently 
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was of no beneficial effect in relieving the 
vasospasm. As a last resort, stellate ganglion 
block and intravenous novocain were ad- 
ministered. Ten minutes after the ganglion 
block was done the patient was able to see 
from the right eye. In order to effect fur 
ther vasodilation, an intravenous procaine 
injection was given. The intravenous novo- 
cain infusion lasted about four hours 

During this period the patient was able 
to read J2 with ease from the right eye, but 
the vision in the left eve was not percep- 
tibly changed. In as much as the left retina 
had already developed morbid changes it 
seems probable that a beneficial effect might 
have been obtained had this the spy been 
used sooner. The right eye, which up to 
this point, showed no pigmentary disturb- 
ances but merely an angiospastic state, re 
sponded at once. The pigmentation that was 
noted later indicated that a partial destruc 
tion of retinal tissue had occurred from the 
several days of hypoxia that had existed 
prior to the therapy. 

The relative effect of the intravenous pro- 
caine cannot be interpreted at this stage but, 
since the first return of visual acuity was 
noted at the time of the stellate ganglion 
block, it is felt that this was probably re 
sponsible for the beneficial effect that was 
obtained. 

The use of intravenous novocain in the 
treatment of ocular conditions is not entirely 
new. Lundy’ first used this method for re- 
lief of itching in jaundice in 1942. Lorofi* 
used it in the treatment of visual disorders 
from tryparsamide. Gerbosi® and Ezes'® 
used it in amaurosis following streptomycin 
therapy. 

In this country the use of intravenous 
novocain has been confined largely to the 
treatment of arthritis, infections, and burns. 
Graubard, Robertozzi, and Peterson" used 
intravenous novocain in over 2,000 cases 
without serious ill effects. These workers 
state that when novocain is injected intra 
venously it becomes hydrolyzed to para 
amino-benzoic acid and diethylaminothanol 
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The stellate ganglion block has been exten- 
sively used to paralyze the sympathetic chain 
to the carotid plexus, thus resulting in vaso- 
dilatation of the cerebral arteries. 

Stellate ganglion block or cervicothoracic 
sympathetic block has been used to relieve 
vasospasm of the upper extremity, head, 
face, and of the heart. The stellate ganglion 
is a fusion of the inferior cervical and the 
first thoracic ganglion. It lies behind the 
vertebral artery in the space between the 
transverse process of the seventh cervical 
vertebra and the neck of the first rib. If the 
block is successful, a Horner’s syndrome re- 
sults. 

This case presented the usual signs of 
miosis, enophthalmos, narrowed palpebral 
fissure, and hypohidrosis of the face and 
arms. There was also an injection of the con- 
junctiva. 

soth the stellate ganglion block and the 
intravenous procaine injection were per- 
formed an administered by Dr. Rocco Tella 
of the anesthesiology staff. Each stellate 
ganglion was reached by the lateral route, 
and five ce. of one-percent procaine in oil 
was used, 


CONCLUSIONS 


An unusual condition of amaurosis fol- 
lowing massive hemorrhage from a_thy- 
roidectomy was relieved in one eye immedi 
ately after stellate ganglion block and intra- 
venous procaine injection. In view of the 
angiospastic state of the retinal vessels it is 
evident that these procedures afforded an im- 
mediate and marked vasodilating effect. It is 
likely that the individual or combined pro- 
cedures may be useful in several other condi- 
tions characterized by vasoconstriction or 
obstruction of the retinal arteries. The selec- 
tive action of intravenous novocain to the 
site of vasospasm caused by painful sensory 
sitmuli offers an opportunity to study this 
mechanism in a variety of ocular diseases. 
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SOUINT AMBLYOPIA; ITS NATURE, DIAGNOSIS, AND 
EFFECTIVE TREATMENT* 


L.. Weston Oaks, M.D. 
Provo, Utah 


Numerous efforts have been made to at 
rive at a clearer notion concerning the true 
nature of amblyopia ex anopsia and the rea 
son for its development. 

Wald and Burian,' from intensive study 
of five individuals having strabismic am- 
blyopia demonstrated that the light thresh- 
old of the amblyopic eye was normal, both 
at fovea and periphery, and in light and 
dark adaptation. Further, they found that 
these patients have capacity to fixate lighted 
objects with the affected eye. On the strength 
of these findings, together with the fact that 
some lower animals retain their capacity to 
see light, their power of brightness discrimi 
nation, and their sense of space localization 
after removal of the occipital cortex, Wald 
and Burian concluded that there must be 
present in amblyopia ex anopsia a defect in 
pattern vision. They consider pattern vision 
to be a cortical function and suggest that the 
amblyopia results in cortical inhibition of the 
function of pattern vision, involving princi 
pally its macular projection on the cortex. 


*From the Division of Ophthalmology, Uni- 
versity of Utah College of Medicine, Salt Lake 
City, Utah. Read at the meeting of Pacific Coast 
Oto-Ophthalmological Society at Coronado, Cal- 
ifornia, April, 1949 


This thought suggests that we may have 
been seeking a too complicated explanation 
of altered physiology involved in producing 
the protective devices against diplopia of 
squint. Suppression, anomalous sensorial re 
lationship—also known as false projection 
or anomalous retinal correspondence—and 
amblyopia ex anopsia comprise this group, 
of which squint amblyopia is the only one 
formerly considered to involve actual organic 


changes. 


NATURE OF AMBLYOPIA EX ANOPSIA 


Suppression is a psychic faculty of con- 
trol, unconsciously made daily use of by all 
of us. It serves many purposes : ignoring the 
image of the unused eye at a monocular 
microscope ; closing our hearing to sounds 
about us as mental powers are concentrated 
upon some specific problem ; blotting out 
visual impressions when listening intently ; 
getting clear visual perception when using 
a head mirror for nasal or aural work; or 
in use of the endoscopic tube in any of its 
applications, Suppression is a fleeting thing, 
always at hand, readily applicable to either 
eye or to both with instantaneous facility. To 
overcome its specific application is a matter 
only of drawing the individual's attention to 
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the situation and of inducing his recognition 
of its undesirability. Being basic, but un- 
stable, it may be the primary condition out of 
which each of the other escape devices 
evolves. 

Binocular function is not present at birth, 
but grows toward perfection as the indi- 
vidual matures in capacity for complex 
visual action. It seems likely that stereopsis 
and depth perception are not generally estab- 
lished before the age of three years. During 
this early period of unsettled visual habits 
even a mild interference may leave its mark 
upon the final picture, and definite diplopia 
for only a few weeks could seriously alter 
the end result. Occurrence of diplopia at the 
onset of squint seems a logical supposition. 
That it often arouses an intense subjective 
disturbance, too, is attested by the sudden ir 
ritability, crying, rubbing of the eyes, and 
stumbling when trying to move about ex- 
hibited by young children who abruptly de- 
velop frank strabismus. We do not often 
realize this stage of psychic upset in our 
young squint patients because parents are 
lacking medical powers of observation, and 
because our history taking is usually too 
superficial. 

The extent of response from nervous tis- 
sues is bounded by an innate threshold of 
stimulation peculiar to each particular struc- 
ture.? The ocular apparatus is no exception,® 
and it appears logical that this threshold 
should be purposely high during the earliest 
year or two of life, with a gradual lowering 
of its level as coordination of ocular neuro- 
muscular mechanism comes about, and as the 
developmental process in retinal structures 
1s completed.’ 

Also, during that period, alteration or de 
lay of threshold lowering could presumably 
occur in any part of the ocular apparatus that 
was retarded in assuming its proper role in 
binocular perception. Thus an eye that con- 
stantly deviated, because of its lack of domi 
nance in a squint, might readily retain the 
infantile threshold of stimulation. It would 
be natural, too, for that level of tissue un- 


responsiveness to be accentuated as psychic 
development progressed, and for such an eye 
to become intensely amblyopic without any 
structural abnormality of its seeing elements. 
Being functional, this condition would be 
amenable to education and could be overcome 
to a degree depending upon the individual's 
psychic adaptability and upon effectiveness 
of the method adopted for reéducation. Per- 
haps the last statement is also subject to 
some further limiting factors. 


DEVELOPMENT OF AMBLYOPIA 


Ludvigh,® and Wald and Burian’ suggest 
that those persons developing amblyopia ex 
anopsia first lose visual acuity then light 
differential sensitivity. When the latter stage 
is reached, Ludvigh believes that occlusion 
of the sound eye is unlikely to improve vis 
ual acuity of the amblyopic one. Thus the 
depth or stage of development attained by 
strabismic amblyopia may have a bearing 
upon the end result of treatment. It is of in- 
terest, though, that this does not seem to be 
influenced by how long the amblyopic state 
has existed after it has become fully estab- 
lished. 

In other words, the patient, aged seven 
years, with visual acuity of 10/800 in his 
crippled eye is likely to show the same vis- 
ual level at the age of 20 or 30 years. Ap- 
parently this condition follows an individual 
pattern, just as degree of response to drugs, 
excitement, shock, and fatigue do. The 
amount of visual depression in amblyopia ex 
anopsia seems not to increase with added 
years—at least short of the period where se- 
nescent failings, such as presbyopia, begin 
to appear. 

As to why one or another of the escape 
devices is adopted by a given patient, it is 
not possible to say with any certainty. If we 
accepted the physiologic explanation given, 
it would seem to depend upon: (1) The age 
at which the squint appeared and (2) the 
degree of innate determination of the in- 
dividual toward retaining binocular func- 
tion. Thus onset of squint at birth, or within 
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2 or 3 months thereafter, in one whose nat 
ural inclination for stereopsis was not a 
strong inheritance, could easily lead to sup 
pression of the image of one eye all the time 
and produce a monocular squinter. 

At a little later period, but still within the 
time when development processes are going 
on, a similar situation might be expected to 
result in anomalous retinal correspondence, 
not because of any anatomic peculiarity but 
from the fact of greater advancement toward 
the ultimate goal in development of retinal 
structures and psychic processes. Suppres- 
sion, on the other hand, may be made to 
physical and 
psychic self-determination has been attained. 


suffice after a degree of 


ACCURATE DIAGNOSIS 


Accurate diagnosis of amblopia ex anopsia 
is of utmost importance, and serious mis- 
takes do occur. A boy, aged 10 years, with 
unilateral juvenile macular degeneration was 
judged by an able ophthalmologist to have 
squint amblyopia because of convergence 
excess considered to be the remnant of a 
tropia. Treatment was instituted by the usual 
occlusion of his sound right eye and he wore 
the patch 12 months before his parents be- 
came discouraged and sought help elsewhere. 
A more common error is to discourage an al- 
ready depressed young adult victim of squint 
amblyopia with the verdict that surgery for 
cosmetic purposes is all that can be done. 

Taken with the actual presence of strabis- 
mus, a history of strabismus having for- 
merly existed, or indications in examination 
data of such a history, the following state- 
ments of Luther C. Peter® upon this sub- 
ject are still of determining importance: 

“Amblyopia is of frequent occurrence in 
monocular esotropia. In fact it is largely con- 
fined to this form of concomitant squint. It 
is not present in the alternating type and but 
rarely in exotropia. 

“ _. The following facts are evident: (1) 
The amblyopia is limited to the macula and 
consists of a scotoma 2 to 3 degrees in diam- 


eter; (2) it is a relative area, indistinct for 
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white and never absolute, even when cen- 
tral vision is very low (light sense is pre- 
served); (3) it has been shown in recent 
studies that treatment improves even the 
most profound cases, although the degree of 
improvement depends upon the duration of 
the scotoma, the age of the patient, and the 
degree of central visual acuity; (4) there is 
a relative increase in the size of the blind 
spot of Mariotte; (5) peripheral fields in the 
amblyopic eve are smaller than the fields of 
the fixing eye.” 

The nature of a central scotoma demon- 
strated in suspected amblyopia ex anopsia 
is of utmost diagnostic importance. Walsh* 
discusses division of these cases into two 
types. One with visual acuity of 20/200 or 
better where it is always possible to chart 
a small central scotoma; and another where 
vision reaches extremely low levels, with 
pronounced eccentricity of fixation, and 
roughly circular central scotoma which is 
larger and denser than that found in the 
first group. 

More systematic study of patients with 
squint amblyopia is needed to clarify this 
point, as there seem to be many cases of 
lesser degree that have no central scotoma 
even for blue, by ordinary office methods, 
Other cases clearly show central scotoma for 
blue only, and comparatively few exhibit 
relative scotoma for white. Beyond question, 
we should seriously doubt any diagnosis of 
amblyopia ex anopsia when there is an abso- 
lute central scotoma. 


TREATMENT OF SQUINT AMBLYOPIA 

Generally speaking, two features charac- 
terize the established treatment of squint am- 
blyopia : “Continuous occlusion of the sound 
eye is the only thing of any importance,” and 
“unless begun during childhood or early 
teens it is of no value.” 

Valid objections may be raised to both 
conclusions: (1) To occlude the better eye 
of a patient with very poor visual acuity in 
the other largely robs him of his ability to 
protect himself against accidental injury, 
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both in the home and outside it; (2) such 
treatment is not often available to more adult 
individuals for economic reasons, since one 
can scarcely carry on any form of occupa- 
tional activity to advantage with a visual 
acuity of even 20/200; (3) in infancy and 
early childhood, vision of the occluded eye 
must be watched to prevent it from becoming 
the amblyopic one; (4) continuous occlu- 
sion is difficult to maintain because, to be 
effective in a child, it must involve some 
form of adhesive dressing that will soon 
prove both irksome to the child and irritat- 
ing to his skin; (5) most individuals will not 
tolerate its restriction of their activities ; (6) 
unless carried to a reasonable degree of com- 


pleteness the benefit gained may be lost ;* and 


(7) continuous occlusion of the sound eye is 
a passive process, succeeding only to the ex- 
tent that active effort is put forth to see with 
the amblyopic eye. 

Beyond question, the underlying mecha- 
nism of this condition is a Psychic one. Appli- 
cation of urgent desire and determination to 
overcome it is therefore logical. For 10 years 
I have followed a plan of inducing active 
effort with the amblyopic eye. Occlusion of 
the unaffected eye is carried out only during 
exercise periods, which occupy | to 2 hours 
daily or twice daily. Treatment is not, as a 
rule, begun until the patient can be made to 
understand its purpose at which time there is 
little difficulty in effecting occlusion or in 
getting full cooperation. 

In our early trials, newspapers were used, 
the individual beginning with large headlines 
and trying to read those of smaller and 
smaller type, then the advertisements, and 
finally ordinary print. Even this simple 
means gave some surprising results as to 
near vision, but we found that distant seeing 
was not keeping pace. Semiweekly visits to 
the cinema have been adopted, the child be- 
ing permitted to see the early part of each 
of his first several shows with both eyes, then 
the remainder with his sound eye covered. 
Gradually he comes to view the entire per- 
formance with his amblyopic eye. Natural 
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interest in the story stimulates desire to see 
better, and definite progress in distant seeing 
is soon achieved. 

Innumerable facilities are at hand from 
which to design suitable exercises. Frequent- 
ly, after perceiving the method and purpose 
involved, parents will offer helpful sugges- 
tions as to measures available to their par- 
ticular circumstances. 

With young children, the comics or other 
colored papers may be cut into small pieces of 
varying shapes and colors which the child is 
taught to sort into lots as to shape or color 
using a thumb forceps. Stringing of coarse 
beads, later of finer ones, and finally of 
sewing them onto cloth according to simple 
patterns—always using the amblyopic eye— 
may furnish many hours of fascinating and 
spontaneous training. Embroidery, using 
coarse or fine colored yarns on burlap, is 
often useful. Cutting out with blunt-pointed 
scissers, after first tracing the outlines of 
given subjects, may be employed. 

Naturally, one must grade the exercises 
in accordance with the intelligence, age, and 
likes of the child. Erector type of toy con- 
struction, intriguing patterns of embroidery, 
practice in writing and printing, drawing, 
painting of subjects requiring exact appli- 
cation, drawing and burning of designs upon 
wood or leather, wood carving and clay 
modeling, all qualify in requiring use of eye 
and hand together, and in furnishing a crea- 
tive aspect to stimulate interest. Lazich’ has 
offered some interesting suggestions for this 
particular purpose. 

A cooperative parent who will promote 
and direct the program is essential to the 
plan. Patients should have reasonably fre- 
quent checking by the physician to evaluate 
progress in visual improvement, answer 
questions, change activities as need arises, 
and generally to make clear his interest in 
the outcome. Periods between these visits 
may be varied from several weeks to three 
months, depending upon the patient's en- 
thusiasm of attack, need of the individual for 
outside urging, and such other factors as 
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characterize the particular case. 

Some question has been raised as to the per 
manency of results from treatment of squint 
amblyopia.* It appears that there is definite 
readiness in most cases to accept and to make 
the most of whatever measure of binocular 
function is available, if the visual axes are 
normally directed. This seems true even 
when considerable disparity in the visual 
powers of the two eyes still exists. 

The question of how long such treatment 
should be carried out can best be answered 
by stating that it should be persisted in so 
long as there is measurable improvement in 
vision of the affected eye. The degree of re- 
covery to be expected depends upon such fac 
tors as: depth or grade of visual depression 
present, degree of enthusiasm and persist 
ence of an individual's efforts, and whether 
he is satisfied with less than the ultimate 
value that can be attained. Some will achieve 
acuity comparable with that of the fellow eye 
in the space of several months, and others 
will improve slowly over several years. 

If one is unalterably converted to con- 
tinuous occulsion, as some orthoptists appear 
to be, combination of active measures with 
it will certainly be of advantage in bringing 
more rapid results. 

Whatever validity the much-subscribed-to 
notion that the age of the patient finally de- 
termines how much may be accomplished 
can no longer be supported as many cases 
show. Two of my patients are especially in 
teresting in this connection. 

A 27-year-old candidate for military en- 
listment came for examination of his eyes 
early in 1943. He had been rejected because 
visual acuity in his left eye was only 3/800. 


There was a history of monocular strabis- 
mus during infancy and early childhood. The 
right eye was normal, and the left showed no 
visible organic change but conformed to 
diagnostic requirements of squint amblyopia. 
This patient eagerly accepted the notion that 
he might improve his crippled vision and 
went to work. Eight months later, he wrote 
from a distant state to say that his left eye 
had improved to the extent that he had just 
been accepted for military service, 

A nurse, aged 39 years, had monocular 
strabismus with amblyopia of her left eye 
permitting vision of 20/553, corrected or not, 
Fixation of the amblyopic eye was unsteady. 
Under an intensive program of active effort 
to see with it, she brought manifest vision of 
her left eye up to 20/114 in just 40 days. 

Such cases, of which many may be cited, 
illustrate well the fact that adulthood does not 
preclude the overcoming of amblyopia ex 
anopsia. They also testify to the greater ef- 
fectiveness of active treatment as compared 
with the more passive program usually de- 
pended upon. 

SUMMARY 


Some facts and some hypothetical thoughts 
are presented as to the origin and nature of 
amblyopia ex anopsia. 

Importance of more careful diagnosis 
in these cases is stressed, and a tentative 
diagnostic formula given. 

Active treatment, as opposed to passive oc- 
clusion of the sound eye, is described, and 
its advantages pointed out. 

Age as a factor in improving the condi- 
tion is disputed. 


33 East Second Street South. 


REFERENCES 


1. Wald, G., and Burian, H. M.: Am. J. Ophth., 27 :950-963, 1944. 
2. Best, C. H., and Taylor, N. B.: The Physiological Basis of Medical Practice. Baltimore, Williams 


& Wilkins, 1945, Ed. 4, pp. 781 and 960-961. 


3. Walsh, F. B.: Clinical Neuro-Ophthalmology. Baltimore, Williams & Wilkins, 1947, pp. 268-269. 
4. Lancaster, W. B.: Fifty years’ experience in ocular motility. Am. J. Ophth., 24:741-748 (July) 


1941. 
5. Ludvigh, E.: Am. J. Ophth., 25 :213, 1942 


6. Peter, L. C.: Extra-Ocular Muscles. Philadelphia, Lea, 1936, pp. 176-179 
7. Lazich, M. B.: Amblyopia ex anopsia. Arch. Ophth., 39 :188-192 (Feb.) 1948 


IRON PIGMENTATION OF THE PALPEBRAL CONJUNCTIVA* 


Junian Cuitsnoim, Jr, M.D. 
Boston, Massachusetts 


Siderosis of the conjunctiva is an unusual 
condition. Little has been written about it. 
Koeppe,’ in 1918, briefly reported several 
young soldiers showing the local tissue re- 
sponse to metallic foreign bodies of iron in 
the conjunctiva. With a slitlamp the “metal- 
lic-like dark little particles were seen in the 
conjunctiva and episclera; around these 
could be seen a profuse deposition of dark 
yellow to dark rust-brown particles.” 

The clinical appearance of the case to be 
reported was nothing like that described by 
Koeppe. The reason for the difference prob- 
ably lies in the type of iron to which the pa- 
tient had been exposed. In this case it was an 
iron oxide occurring in lateric road dust. 

Reese,? in 1946, reported the effects of an 
exogenous pigment, mascara, on the palpe- 
bral conjunctiva. These patients were all 
women who had used this cosmetic on the 
lashes for a long time. The case to be re- 
ported clinically resembles the condition de- 
scribed by Reese. 


CASE REPORT 
H., a 20-year-old 


army veteran, was treated for a foreign body 


Eye examination. E. 


embedded in the right cornea. For years he 
has been troubled with moderate excess 
lacrimation. Vision was 20/20—1 in each 
eye. A routine examination revealed moder- 
ate engorgement of the bulbar conjunctival 
vessels, The palpebral conjunctiva was quite 
congested especially above. No excess tear- 
ing was present. 

There was a low-grade follicular hyper- 
trophy over the upper border of the upper 
tarsal plates of the lids. There was a pe- 
culiar silver grayish pigment discoloration 
which extended as a band, approximately 


*From the Fye Pathology Laboratory of the 
Massachusetts Fye and Far Infirmary. This study 
was aided by the Kresge Eve Pathology Fund. 
Read before the New England Ophthalmological 
Society, April, 1949 


2.5 mm. wide, entirely across the upper edge 
of the tarsal plates. It spread out and was 
more marked at the nasal and temporal sides. 
With a loupe it had dirty fine granular ap- 
pearance with, here and there, clumps of 
darker collections of pigment. Blanching 
with a solution of epinephrine (1: 1,000) 


brought out these pigment collections much 
more strikingly. 

Biomicroscopy revealed a definite follicu- 
lar hypertrophy with deep and superficial 
pigment granules at the upper tarsal border. 

The lower tarsal plates appeared normal 
as did the bulbar conjunctiva. Deep in the 
lower fornix, there was definite lymphoid 
hypertrophy but no visible pigmentation. 
The rest of the examination was essentially 
normal. 

History. A week later at the staff confer- 
ence, the patient's history was obtained. Dur- 
the Philippine campaign, he was exposed to 
heavy dust on an average of at least an hour 
a day for five months. This occurred while 
riding in open trucks and was never more 
than five hours at a time. He found the dust 
caked heavily around his lid margins on re- 
turning to quarters. Later in Korea he drove 
a truck about 10 times through very heavy 
dust for from 3 to 4 hours at a time. 

Biopsy. A biopsy was taken from the pal- 
pebral conjunctiva of the left upper lid over 
the upper border of the tarsal plate. 

The specimen was fixed in formalin. Rou- 
tine sections stained with hematoxylin and 
eosin showed numerous follicles in the con 
junctiva. They were composed mainly of 
lymphocytes and some plasma cells. The fol 
licles were quite vascular. Deposits of brown 
amorphous pigment granules were found. 
A few small deposits were present just un- 
der the surface epithelium. Cross sections of 
some follicles showed deposits in their vas- 
cular cores. Larger deposits were present at 
the base of the follicles but the largest de 
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Fig. 1 (Chisholm). Photograph 
of eye blanched with solution of 
epinephrine (1:1,000) intensifies 
the large collections of pigment 
along the upper border of the tarsal 
plate. The greater amount of pig- 
mentation at the nasal end of the 
tarsal plate is clearly seen. Atten- 
tion is also drawn to the dilated 
conjunctival vessels. 


posits were found in the sub- 
follicular stroma just under 
the follicles. At the bottom of 
the crypts the pigment was in- 
frequent and in small amounts. 

Diagnosis. Follicular hyper- 


trophy of conjunctiva associated with exog- 


enous pigmentation. 

Later, sections were bleached but this pro- 
duced no changes in the granular deposits. 
Other sections stained with potassium ferro- 
cyanide after Perls’s technique gave the char- 
acteristic blue color of iron in the deposits. 

Dr. Warren J. Mead, professor of geol- 
ogy, Massachusetts Institute of Technology, 
confirmed my belief that the volcanic soil of 
the Philippines contained iron. He stated 


that it was in the form of an oxide. He gen- 


erously sent in a sample of similar lateric 
soil from Haiti. The presence of iron was 
confirmed chemically in the sample of soil. 

Experimental. Each week, beginning 
March 13th, 10 mg. of jeweller’s rouge, an 


Fig. 2 (Chisholm). ee (hema- 
toxylin and eosin) showing the follicular forma- 
tion of the palpebral conjunctiva 


iron oxide (Fe,O,), were put in’ the right 
conjunctival sac of a rabbit twice daily for 
five consecutive days and once on Saturday. 
Twenty mg. of Haitian lateric soil were put 
in the left conjunctival sac in like manner. 
Both preparations were tolerated extremely 
well. No conjunctivitis, ulcers, and so forth 
developed. It was noted that the nictitating 
membrane cleaned the cornea much as a 
windshield wiper cleaned a windshield and 
that the majority of material was soon rolled 
up in balls. 

On June 2nd, 11% weeks later, a biopsy 
was taken from the conjunctiva of the upper 
and lower lids of each eve. Microscopic eX- 


Fig. 3 (Chisholm). Photomicrograph (low 
power, Perls’s reaction) showing iron deposits 
especially in the subfollicular stroma. Note the 
almost complete absence of deposits at the base of 
the crypt. F = follicle. C = crypt. 
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Fig. 4 (Chisholm). Higher power photomicro- 
graph showing the amorphous nature of some of 


the deposits. 


amination of the specimens failed to show 
either pigment granules or iron reaction. To 
allow complete healing of the conjunctiva the 
experiment was not resumed until June 7th. 

On July 2%h, approximately 19 weeks 
after the experiment was started, in spite of 
normal appearing conjunctiva as seen with a 
loupe, the biopsy was repeated from the con 
junctiva of the upper and lower lids of both 
eyes. In hematoxylin and eosin sections, a 
few amorphous brown granules were found 
in the subepithelial connective tissue of the 
upper lid of the right eye. Sections stained 
for iron showed neither granules nor iron. 
Unfortunately, the further sections missed 
the small areas of pigmentation. The sections 
from the lower lid were normal. 

In sections from the left upper lid some 
what smaller though more diffuse deposits 
of amorphous brown granules were present 
deep in the subepithelial connective tissue. 
Iron staining confirmed the presence of iron 
in the deposits 

While the experiment did not produce in 
the rabbit the clinical picture seen in the 


1. Koeppe: Arch. f. Ophth., 97:27, 1918 


2. Reese: Tr. Am. Ophth. Soc., 44-113, 1946; Am. J. Ophth., 30 :1352, 1947. 
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veteran, yet it did demonstrate that iron 
could have been introduced in the conjunc- 
tiva in that manner. It was felt that the par- 
ticles of dust constantly flying into the vet- 
eran’s eye daily over a long period of time 
were probably more irritating. Another fac- 
tor is the greater ability and tendency of 


Fig. 5 (Chisholm). Experimental iron deposits 
(Perls’s reaction) in subconjunctival tissue of 
rabbit 


man to rub his eye in the presence of a for- 
eign body. On the other hand, the rabbit is 
constantly exposed to dust throughout life. 
One would expect that his conjunctiva would 
have developed more resistance to dust. 


SUMMARY 


Attention is called to a new clinical entity 
in a veteran, resulting from prolonged ex- 
posure to lateric dust in the Philippine cam- 
paign. It is thought that this probably was 
an advanced case. The milder cases could 
easily be overlooked in a hurried examina- 
tion. The wide distribution of veterans 
throughout the country would lead one to 
expect cases being recognized from time to 
time in unrelated areas. 

An experimental confirmation of the mech- 
anism of the pigment deposition is given. 
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Hemangioma is the most common primary 
intraorbital growth. A review of the litera- 
ture of these fascinating pathologic condi 
tions strengthened my opinion that they 
are all congenital ; that predisposition to this 
type of growth exists at or before birth, and 
the later manifestations of its presence are 
merely an overgrowth of the original de 
formity, producing secondary symptoms by 
which its existence is made known. It is my 
belief that many persons have orbital he- 
mangiomas all their lives but, since the tu- 
mors remain dormant, their presence is un- 
known. 

It would seem probable that some unusual 
muscle imbalances might primarily be in- 
duced by such a tumor. One of the cases I am 
reporting had no symptoms whatsoever until 
the growth’s existence became apparent. 

These tumors can only be diagnosed by 
keen clinical observation and with expert 
laboratory assistance. They are usually uni- 
lateral and are capable of producing numer- 
ous and varied symptoms due to their posi- 
tions and extensions in the orbit, and are, 
indeed, fascinating puzzles. Their exact posi 
tions and extension must be known for sur- 
gical approach and removal. The different 
orbital tumors and the pseudotumors caused 
by systemic diseases or pathologic conditions 
in the surrounding structures make this an 
absorbing subject. 


CLASSIFICATION OF HEMANGIOMAS 


Reese has classified hemangioma into: (1) 
Capillary, (2) cavernous, (3) angioblastic or 
hypertrophic, (4) racemose or cirsoid, 

The angioblastic type is a solid mass of 
endothelial cells with no patent vessels or 
minimum of very small channels. The rapid 
proliferation of embryonic endothelium 
eliminates the lumen. The racemose type is 
composed of a pulsating mass of dilated 
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thickened tortuous blood vessels and pro- 
liferating capillaries. 

These tumors usually occur in adults with 
a relatively sudden onset and probably rep 
resent an ordinary hemangioma that has 
established a communication with a sur- 
rounding normal artery or arteriole. The 
communication enlarges and because of con- 
stant arteriole pulsation may erode and in 
vade surrounding structures leading often to 
fatal hemorrhages. 

Reese also points out that hemangiomas 
excepting the racemose type do not show 
progressive unlimited growth but tend to 
reach a size and become stationary with full 
bodied development. This point should be 
borne in mind when considering radical, and 
possibly disfiguring, surgery in the young. 

Occasionally there is a spontaneous re 
gression due to the thrombotic occlusion of 
this tenuous blood supply, consisting of one 
efferent and one afferent vessel. 

G. Renard and G, Offret described three 
anatomic types of cavernous hemangioma: 
Cystic angioma, angiolipoma, and hemo- 
lymph angioma, They state that simple an- 
gioma is not common and is capable of great 
extension, often being associated with nevus 
flammeus, 

Simple hemangioma having no capsule 
tends to infiltrate widely in the orbit, menac- 
ing the integrity of all the orbital structures ; 
the removal is difficult and is often followed 
by severe hemorrhage, sensory and motor 
disturbances. 


SYMPTOMS OF HEMANGIOMA 


Symptoms of hemangioma are unique, 
variable, and puzzling. In the early stages 
of the growth we should expect motor and 
sensory disturbances, which later become 
more constant symptoms, and displacement 
of the eyeball and orbital contents. 
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Since all tumors occupy space, proptosis is 
the most constant common sign, but it does 
not manifest itself in every case. In the ear- 
liest stages, the proptosis is usually straight- 
forward but, after a brief period, a lateral 
or down displacement usually occurs giving 


some indication of the position of the growth. 

Hemangiomas very often become throm- 
botic, with secondary degeneration. Often, 
however, orbital hemorrhage occurs, giving 
cause for surgical exploration of the orbit. 

In considering orbital tumors in general 
we must extend our views a little never for- 
getting that the eyeball and orbit are not 
isolated organs and that the body as a whole 
is our exploring ground. 

Vision is usually not affected unless the 
tumor is very large or situated in the muscle 
cone, causing pressure on the nerve. This is 
manifested by the defects in the visual field 
that usually indicate posterior orbital 
growths. 

Many posterior orbital tumors have an in 
tracranial ramification and, since the preser 
vation of vision with normally functioning 
eyeball and eyelids is the primary objective 
in the surgical removal of all orbital growths, 
the surgical approach is of extreme impor- 
tance and merits much study. Due considera 
tion must be given to trauma and disfigure 
ment, 

Marked ocular limitation seldom occurs 
but any unusual muscle imbalance that is 
noticed over a period of years may, in my 
opinion, be one of the first symptoms of this 
tumor. However, failure of the growth ap- 
preciably to affect the motility of the eyeball 
is a common characteristic. 

Regression of the exophthalmos following 
irradiation is a symptom of diagnostic value, 
for this type of tumor is radiosensitive. The 
rate of growth is also of diagnostic im 
portance-—the more malignant the growth the 
more quickly it enlarges 
which readily 
travel in the line of least resistance, very 


Vascular tumors, more 
often crisscross ; that is, their origin may be 


on the nasal side of the orbit but their ex 


ternal manifestations may be on the lateral 
side. This type of tumor is usually situated 
in the posterior or apex of the orbit. 

X-ray studies in conditions are 
usually negative but, when positive, generally 


these 


indicate a serious condition, Tumors with 
arterial pulsation are more prone to cause 
bone erosion and invade surrounding struc- 
tures. The differences in density of bone 
shadow and shadow outline, manifested in 
expertly taken X-ray films, will materially 
assist in differential diagnosis. 

The X-ray findings often show increased 
density of the sphenoidal ridge, but this pic- 
ture of hyperostosis does not necessarily 
mean extraorbital extension, although there 
is that probability. Nature’s effort to develop 
tough membranes to prevent the spread of 
the tumor often confuses the X-ray findings. 
These shadows frequently suggest a tenta- 
tive radiologic diagnosis of meningioma, 
when the real cause could be a cavernous 
hemangioma. 

Vocal resonance could be an aid in the de 
tection of solid tumors. It was pointed out 
in an article entitled, “Some of the most 
important ocular and orbital wounds in war,” 
that vocal resonance was increased in the 
presence of a large metallic foreign body. 
If a stethoscope is placed over the eye in an 
orbit that shows a pathologic condition and 
the vocal resonance is increased, as com- 
pared to the normal orbit of the opposite 
side, it is certainly justifiable to assume the 
presence of a solid or bony tumor. 

The stethoscope is also a valuable aid in 
ruling out the existence of a solid tumor by 
permitting detection of bruit. The presence 
of an arteriovenous aneurysm is definitely es- 
tablished when a loud bruit is encountered. 
On the other hand, a soft low-toned bruit 
may suggest a pulsating vascular tumor. One 
would think that all vascular tumors would 
pulsate, but this is certainly not the case; 
the pulsation depends on the growth’s his- 
tologic makeup. 

The presence of pseudotumors, such as tu- 
berculoma of the orbit, and other massive 
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organized exudations or growths must be 
eliminated if an exact diagnosis is to be 
made. A careful history, keen clinical ob- 
servation, and expert laboratory assistance 
to make a complete physical examination are 
essential, Many cases of bilateral exophthal- 
mos are due to a systemic pathologic process 
but it must not be forgotten that high de- 
grees of unilateral myopia and early hyper- 
thyroidism are not dependent on orbital tu- 
mors. Unilateral exophthalmos can also be 
produced by blood dyscrasia, Mikulicz’s dis- 
ease, and inflammatory diseases of the orbit 
and accessory sinuses. 

Berens states, “intermittent or periodic 
exophthalmos is attributed to a variety of 
causes, the most common of which are vari- 
cosities of the orbital veins, vascular tumor, 
hemorrhage, cavernous hemangioma, and re- 
current inflammation. The exophthalmos 
tends to increase or become stationary or to 
disappear, depending on the disposition of 
the ideological factor.’’ We have seen in one 
case of hemangioma of the orbit a symp- 
tom which has not been described, a pulsat- 
ing diplopia. 

The variation of the exophthalmos due to 
variable stasis can be produced by increasing 
blood congestion in the jugular area by such 
means as compression, bending, or twisting 
the head. I have seen one case in which the 
hemangioma could not be seen under the up- 
per lid but, when the head was bent, there 
was a marked exophthalmos which persisted 
while the head was held in this position. The 
hemangioma could then be seen under the 
upper lid. Both the exophthalmos and the 
hemangioma immediately disappeared in this 
patient upon assuming the erect position. 
The hemangiomatous nature of the lesion is 
revealed in the cases I am reporting both 
subconjunctivally and subcutaneously. 


TREATMENT OF HEMANGIOMA 


The prognosis of most hemangiomas, 
when they are correctly and early diagnosed, 
is good. Since they are usually encapsulated 


and have limited growth, these tumors are 
very amenable to treatment. When situated 
in the anterior third of the orbit, they re- 
spond satisfactorily to alcohol, sodium-mor- 
rhuate injections, and radium. 

Generally speaking, hemangiomas in the 
anterior third of the orbit can be satisfactor- 
ily treated with injections or incision ; in the 
middle third, the Kronlein operation is the 
best approach for incision and treatment ; for 
those existing in the posterior third, well 
behind the globe, the transcranial approach 
offers the best method, These tumors often 
simulate meningioma. Such a finding makes 
the transcranial exposure essential. 

Stallard makes a plea for lateral orbi- 
totomy (Kroénlein’s operation) for a neo- 
plasm whose physical signs prove conclu- 
sively that the entire growth is well within 
the orbital cavity. He claims that this pro- 
cedure gives more direct and adequate ex- 
posure, and cites a case of a neurofibroma, 
situated within the muscle cone, which was 
missed by the transfrontal approach. 

It is of interest to study the literature 
prior to 1925. One is impressed by the grad- 
ual increase in knowledge and skill that has 
taken place. The principal modes of attack 
in those years were ligation, repeated elec- 
trolysis, ignipuncture with a red-hot Paque- 
lin cautery, and injections with alcohol. 

Many authors warned against coagulating 
injections. They state that, in a deep-seated 
orbital hemangioma, excision is the most de- 
sirable treatment, but this is often impossible 
without an amount of destruction which 
might be considered scarcely justifiable in 
dealing with a tumor, the natural tendency of 
which is innocent. Such means as will cause 
coagulation of the blood and obliteration of 
the tumor are to be considered, but because 
of the danger of septic thrombosis coagulat- 
ing injections should never be employed 
without ligation. 


Ligation alone of the artery supplying the 
tumor or of the main trunks going to the 
part of the body containing the tumor has 
not proven satisfactory because the collateral 
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circulation soon causes a return of the 
growth. 

A case has been reported in which the 
tumor was seen as the swelling of an en- 
larged blue vein that involved the outer half 
of the eyelid, including the external can- 
thus, with obliteration of the conjunctival 
sac. Electrolysis was tried, using the positive 
and negative current, 5 or 6 times with no 


Fig. 2 (Doherty). Ten days after 
operation on January 26, 1912, the 
patient's appearance was practically 
normal 


result. After three injections of alcohol, how- 
the first containing three mm., the 
second, five mm., and the third, six mm., one 


ever 


there was no evidence of the 
tumor after the last injection. 


week apart 


CASE REPORT 


In looking over the history of these early 
cases, in spite of the incomplete removal of 
the hemangiomas because of faulty surgical 
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approach, it would seem that a large number 
of apparent cures were affected, which testify 
to the benign character of these tumors. 
The case to be reported is a spontaneous 
rupture of a hemangioma of the orbit. 


History 

The patient, a girl, aged 17 years, presented her- 
self for treatment at the New York Eye and Ear 
Infirmary on December 27, 1911, with an ex- 


Fig. 1 (Doherty). Appearance of 
the patient on December 27, 1911, 
when seen at the New York Eye 
and Ear Infirmary. (Reported by 
Gruening, E.: Tr. Am. Ophth. 
Soc., 13:108-111 (Part 1) 1912 


ophthalmos of the right eye (fig. 1), stating that 
on December 15th she had suddenly had intense pain 
in the right eye, accompanied by vomiting, drowsi- 
ness, and a bulging of this eye. Two weeks later the 
following examination was recorded. 

There was an exophthalmos of 15 mm. in the 
direction of the orbital axis; the ocular conjunctiva 
below was chemotic, overlapping the lower lid, 
assuming a sausagelike roll over its entire length 
The upper half of the bulbar conjunctiva was not 
involved. The motility of the eyeball did not exceed 
two mm. in any direction and was completely 
obliterated below. The media were clear, but the 
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optic nerve presented a choked disc of 6.0 D. 
elevation. Vision was 1/10. There was an ecchy- 
mosis of the lower lid from the onset of the 
attack, which remained stationary during the period 
of observation of six weeks. The girl was per- 
fectly healthy; she had received no injury; there 
was no history of hemophilia in the family. 

She was admitted to the hospital on January 15, 
1912, and X-ray examinations of the sinuses and 
orbit were negative, as was a clinical exploration of 
the nose and sinuses. The Wassermann and Von 
Pirquet tests were both negative 

The treatment from January 15 to January 26, 
1912, consisted of large doses of potassium iodide 
and cold compresses. She had no pain or fever but 
there was no diminution of the exophthalmos 
Since there was no pulsation or susurrous in the 
orbital tumor, in view of the youth of the patient, a 
diagnosis of a rapidly growing orbital sarcoma was 
made and operative interference was decided upon 

On January 26, 1912, Dr. Gruening made a skin 
incision for the Kroénlein operation with a view of 
resecting the outer wall of the orbit, if necessary 
Next the orbital fascia was incised, and immediately 
a soft encapsulated mass protruded into the in- 
cision. It was not orbital fat, nor any structure 
that was usually found in the orbit 

The mass was incised and a large quantity of 
fluid blood was evacuated. When the sac was 
emptied the hemorrhage ceased, proving that an 


Fig. 3 (Doherty). Appearance of the eye at the 
time of the second attack, 12 years later in March, 
1923. 


incision had not been made into a sac connected 
with an open vessel 

Because of the high degree of exophthalmos, 15 
mm., Dr. Gruening states that it was easy to 
explore the whole orbital cavity, and relates the 
difficulty experienced in such an examination in 
lower degrees of exophthalmos even after resection 
of the external bony wall. 

The eyeball receded, the cutaneous wound was 
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closed, and 10 days after the operation the patient's 
appearance was practically normal (fig. 2). The 
optic neuritis disappeared, she regained her sight, 
with limitations of motion fully restored in all 
directions except downward. 

In concluding his report of this case, Dr 
Gruening quotes from Adami who wrote in his 
Principles of Pathology: “The extensive hemor- 


Three months after treatment 
in 1923. 


Fig. 4 (Doherty). 


rhages into the substances of sundry organs may 
result, not in the ultimate absorption of the exuded 
fluid, but in cyst formation. The hemorrhage leads 
to the destruction of the tissues of the infiltrated 
area and eventually a capsule is formed around 
the exuded blood.” 

Dr. Gruening thought that this process had oc- 
curred in his case and believed that ecchymosis 
of the lower lid, as occurred in this case, was of 
diagnostic value. He states, in Merkel’s Anatomy 
of the Orbit, that the septum orbitale forms a 
strong and firm barrier above and at either side. 
Below, however, it is perceptively thinner, and 
particles of orbital fat at times force their way 
through it. 

According to Dr. Gruening, the likelihood is 
that, in this hemorrhage in the cellular orbital 
tissue, some blood followed the path of least re- 
sistance and appeared under the skin of the lower 
lid. As such persistent ecchymosis in the lower 
lid does not occur in other forms of tumor of the 
orbit, it may be considered pathognomonic of cer- 
tain forms of spontaneous orbital hemorrhage. 


SECOND ATTACK 

Twelve years later, in March, 1923, this same 
patient suffered a similar episode. She was ad- 
mitted to Bellevue Hospital. At this time the 
picture (fig. 3) and findings were almost identical 
to those which existed in 1911 when she was 17 
years of age. 

There was marked ecchymosis and swelling of 
the lids, intense ecchymosis of the conjunctiva, 
and at least four mm. of exophthalmos with slight 
haziness of the cornea. The vision was reduced 
to counting fingers at about 10 feet. 

The principal treatment at Bellevue Hospital in 
1923 consisted of cold compresses and pressure 
bandages. After three months, the swelling subsided 
(fig. 4). There was a slight limitation of motion 
toward the nasal side and a partial symblepharon 
was present in the lower lid. A marked evidence 
of a hemangioma in the lower lid manifested itself 
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by simulating a bag of bluish earthworms which 
seemed to shine through the skin. The entire mass 
could be definitely palpated by the fingers and 
seemed to consist of a bundle of blood vessels. These 
vessels did not pulsate. 

The patient was given a series of treatments 
with X ray and radium, and there was a gradual 
diminution of the evidences of the tumor. Upon 


(Doherty). Simple hemangioma 


Fig. 5. 


leaving Bellevue Hospital, corrected vision was 
R.E., 20/50; L.E., 20/20 

The fundus of the right eye showed an area of 
choroidal atrophy which manifested itself as a 
series of radiating streaks starting about two disc 
diameters from the disc on the nasal side and pro- 
ceeding in a downward direction, giving the im- 
pression of having been caused by a rumpling of 
the eyeball itself due to the pressure of the tumor 

The fields presented a concentric contraction of 
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about 15 degrees; the disc was pale and atrophic. 
X-ray films of the orbit and the Wassermann re- 
action were negative. The left eye, with the excep- 
tion of an error of refraction, showed no pathologic 
condition. 


THIRD ATTACK 

On July 14, 1938, this patient had a third attack 
of exophthalmos which appeared, clinically, to re- 
semble the second attack. However, the proptosis 
was two mm. with slight displacement up and to 
the right and some limitation of motion to the 
nasal side. 

The mass, which could be palpated and which had 
previously simulated a bag of earthworms, now 
seemed more superficial and of a solid consistency 
and encapsulated. The vision and error of refrac- 
tion had not changed. This is interesting in view 
of the severe trauma to which the eyeball had been 
subjected. Operative interference was decided upon 
on a number of but, because the 
exophthalmos cleared, this procedure was aban- 
doned. 

My last examination of this patient (now aged 
54 years) was on October 8, 1948. There were faint 
scars on the skin of the face, the after result of 
the first operation. There was no exophthalmos, 
and the motility was good in all directions. The 
marked symblepharon which was produced by the 
trauma of the second attack remains, and is a 
source of considerable annoyance because it par- 
tially obliterates the lacrimal puncta, producing 
considerable epiphora. There is a slight divergence, 
but this condition is not due to any ocular paresis 
but exists because of the poor vision which is 
5/200; this diminution of vision is caused by an 
incipient posterior cortical cataract and partial 
optic atrophy. There is only a slight suggestion 
of the streaks which resembled folds in the 
choroid and retina. 


occasions 


This case is unusual. At the first attack, 
there was sudden rupture of a hemangioma, 
which gave no evidence of its existence until 
it ruptured. The second and third attacks 
were in all probability caused by thrombi 
which, it seemed to me, tended to eradicate 
the growth by, in a sense, ligating the ves- 
sels. The X-ray report taken at the New 
York Eye and Ear Infirmary during the 
third attack follows: 

No pathologic changes were apparent in 
the radiographs of the right orbit. There 
were no evidences of bone destruction or 
hyperostosis, and no tumor masses could be 
discerned. There were no intracranial calci- 
fications. No pathologic changes were ap- 
parent in the base of the skull, including the 
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sella. The sinuses showed no evidences of 
pathologic processes. 


150 West 55th Street (19). 


NOTE. Although I am unable to give a com- 
plete record, I should like to add the following 


case to ophthalmic literature. A patient was ad- 
mitted on the service of the late Dr. Robert G. 
Reese, at the New York Eye and Ear Infirmary, 
in 1916, with a tumor which should be classified 
as a simple hemangioma with no capsule. Electroly- 
sis and the attempt to ligate the main vessels failed 
to effect a cure for collateral circulation was 
established. 
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PRIMARY TUBERCULOSIS OF THE CONJUNCTIVA* 


Justin M. Donecan, M.D. 
Chicago, Illinois 


The infrequency of primary tuberculosis 
of the conjunctiva in this country and the 
absence of any mention in the literature of 
treatment of this condition with streptomy- 
cin have prompted the present report. 

Although Arlt’ first described tuberculous 
infection of the conjunctiva in 1864 and 
Eyre* was able to collect 429 probable cases 
from the literature by 1912, only isolated 
instances have been reported in this country 
(Cohen,? Coover,s McKenzie,® Sitchevska 
and Sedam,* Thompson,’ Goldfarb and Selt- 
zer.* 

Bruce and Locatcher-Khorazo® remarked 
“primary tuberculosis of the conjunctiva is 
rarely seen in this country. Bordley’® was 
unable to find a case among over 41,000 pa- 
tients treated at the Baltimore Eye, Ear, and 
Throat Charity Hospital. E. Burchell" 
could not recall having seen the disease in 
his 20 years at the New York Eye and Ear 


* Presented before the Chicago Ophthalmological 
Society, March, 1949. From the Presbyterian Hos- 
pital. 


Infirmary, and we have found no mention of 
it among the records of the Institute of Oph- 
thalmology in New York.” 

Treatment has hitherto consisted of radi- 
cal excision, local ultraviolet light, X-ray 
therapy, iodoform powder, bland irrigations, 
and so forth, and has generally produced 
uncertain results. Tuberculin has not usually 
given good results in conjunctival lesions 


(Duke-Elder"* ). 


REPORT OF A CASE 


Mrs. M. L., 27-year-old white woman, 
was first seen in the Central Free Dispen- 
sary of the Presbyterian Hospital on March 
1, 1947, At that time she complained of 
redness, foreign-body sensations, and puru- 
lent discharge from the left eye of two 
weeks’ duration. For approximately the same 
period she had experienced pain in the angle 
of the jaw on the left. Past history revealed 
that the patient had given birth to an eight- 
month premature stillborn infant in August, 
1946. Past history was otherwise negative. 
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Family history was noncontributory. There 
was no known exposure to tularemia, lues, 
tuberculosis, or other infection. 

Physical examination. The patient was 
well developed and well nourished. She did 


Fig. 1 (Donegan). Appearance of conjunctiva 
of left lower lid on April 8, 1947, showing marked 
follicular hypertrophy. 


not appear ill and was alert and cooperative. 
The temperature was 99°F., the pulse rate, 
80; the respiratory rate, 20; and tht blood 
pressure, 120 mm. Hg (systolic) and 68 
mm. Hg (diastolic). 

Ocular examination showed a slight red- 
ness and thickening of the left lower lid and 
a marked degree of injection and hyper- 
trophy of the left caruncle and semilunar 
fold. An intense redness and follicular hy- 
pertrophy of the conjunctiva of the left 
lower lid was present and the lower for- 
nix conjunctiva showed an irregular 4 by 6 
mm. horizontally oval area of gray-white ad- 
herent necrotic tissue. The left preauricular 
gland was palpably enlarged and somewhat 
tender. 

Within the next several weeks the entire 
conjunctiva of the left lower lid became 
more markedly injected and hypertrophied 
and thrown into ridgelike folds (fig. 1). 
The area of necrosis spread laterally to meas- 
ure 11 by 3 mm. and the left preauricular 
gland increased in size (fig. 2). Vision in 
each eye was 1.0 and the remainder of the 
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ocular examination was completely negative. 

The differential diagnosis was held to lie 
among the following: (1) Parinaud’s oculo- 
glandular syndrome, (2) ocular glandular 
tularemia, (3) tuberculosis of the conjunc- 
tiva, (4) diphtheritic membranous conjunc- 
tivitis, and (5) chancre. 

Laboratory examinations. The hemoglobin 
concentration was 14 gm. ; the red cell count, 
4,250,000: and the white cell count, 7,600. 
The urinalysis was negative and sterile cathe- 
terized specimens of urine revealed no or- 


Fig. 2 (Donegan). Swelling of left pre-auricular 
gland as observed six weeks after onset. 


ganisms on smear and no growth on culture. 

Agglutination tests were negative for 
Eberthella typhosus, Salmonella paratyphoid 
A and B, proteus < 19, Brucella abortus, and 
Rickettsia prowazeki. Blood Kahn and Was- 
sermann tests were negative as was a dark 


held examination. 
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Tests with old tuberculin in dilutions of 
1 :10,000 gave a positive reaction in 48 hours ; 
the area of erythema extended 7 by 8 cm. 

Repeated roentgenograms of the chest, left 
mandible, long bones, lumbar spine, pelvis, 
abdomen, and kidneys revealed no abnor- 
malities. No stone shadows were present in 
the region of the left parotid. 

Bacteriologic examinations. Smears, scrap- 
ings, and cultures were repeatedly obtained. 
Giemsa and Gram stains revealed no or- 
ganisms. The Tiehl-Nielsen method was sev- 
eral times reported as negative but five weeks 
after the patient was first examined several 
acid-fast bacilli were observed. Cultivation 
on Loeffler’s, Sabouraud’s, brain broth, blood 
agar, dextrose broth, and Frobisher’s egg 
media originally revealed only Streptococcus 
viridans but on April 5, 1947, several pure 
cultures of Mycobacterium tuberculosis were 
obtained from the egg me- 
dium. Guinea-pig inoculations from conjunc- 


inoculated 


Fig. 3 (Donegan). Photomicrograph of biopsy 
specimen. Granuloma contained giant cells and 
epithelial cells. 


tival scrapings and material aspirated from 
the preauricular gland produced typical tu- 
berculous lesions. 

Pathologic study. On April 7, 1947, a 
biopsy was obtained from the necrotic area 


Fig. 4 (Donegan). Conjunctiva of the left lower 
lid presented only slight injection and a few fol- 
licles after 17 days of streptomycin therapy. 


of fornix conjunctiva. The pathologic report 
was as follows: 

Gross. The gross specimen consists of one 
piece of tissue, formalin-fixed, labelled 
“biopsy of left conjunctiva.” The specimen 
is gray in color with fine pink lines over the 
surface. It measures 5 by 3 mm. The entire 
specimen is used for microscopic study. 

Histology (fig. 3). In this section there is 
a granuloma containing giant cells and epi 
thelial cells. This reaction is characteristic 
of tuberculosis. There is considerable chronic 
inflammation. 

Diagnosis. Tuberculosis of conjunctiva. 

Treatment and course. During the first 
four weeks after admission, treatment con- 
sisted of penicillin ointment (1,000 units per 
gm. instilled in the conjunctival sac every 
three hours) and hot compresses three times 
daily. After the first week, 30 minims of 
saturated solution of potassium iodide was 
ingested daily. Throughout this period there 
was no improvement in the inflammatory re- 
actions in the palpebral conjunctiva, and the 
necrotic area in the lower fornix conjunctiva 
increased slowly in size as did the left pre- 
auricular gland. After several weeks the left 
submaxillary gland also became swollen and 
indurated. 

Following the positive culture and biopsy 
report, the patient was admitted to the Pres- 
byterian Hospital and for 17 days received 
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Fig. 5 (Donegan). Appearance of the left pre- 
auricular gland on June 27, 1947. 
parenterally 125,000 units of streptomycin 
every three hours (one gm. daily). At the 
end of this period the necrotic area in the 
conjunctiva of the lower fornix had com- 
pletely resolved and only a few follicles and 
mild injection remained (fig, 4). On the 14th 
day of hospitalization, the patient received 
one treatment of superficial X-rays directed 
to the left preauricular gland. Four days 
later a similar X-ray treatment was given. 
In view of the almost complete resolution 


lower palpebral con- 
normal on January 


Fig. 6 (Donegan). Left 
junctiva appeared essentially 


20, 1948. 


of the conjunctival lesion, the streptomycin 
was discontinued and the patient was dis- 
charged from the hospital 17 days after ad- 
mission. At this time pelvic examination re- 
vealed an early intra-uterine pregnancy. 
Resolution of the adenopathy was con- 
siderably slower. After the second X-ray 
treatment, the preauricular mass became fluc- 
tuant and on June 3, 1947, yellowish puru- 
lent material was aspirated from the area. 
This procedure was repeated on June 16th, 
and June 23rd. During the first three weeks 
of June, three X-ray treatments were given 
(fig. 5). However no improvement was ap- 
parent and on July 2nd, she was again ad- 


Fig. 7 (Donegan). Only a flat 2 by 3 cm. area 
of induration remained at the site of the left pre- 
auricular adenopathy on January 20, 1948. 


mitted to the hospital and 125,00 units of 
streptomycin every three hours were admin- 
istered for the succeeding 21 days. The left 
preauricular and submaxillary swelling sub- 
sided slowly, the latter completely disappear- 
ing by October, 1947, 

On December 4, 1947, the patient had a 
normal spontaneous delivery of a full-term 
healthy male infant. One year after admis- 
sion, the left lower lid and fornix conjunc- 
tiva were completely normal except for slight 
injection and follicular roughening. There 
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was no tenderness and only a flat 3 by 2 
cm. area of induration in the region of the 
preauricular gland (figs. 6 and 7). When last 
examined on March 7, 1949, the conjunctiva 
was entirely normal and only a slight reddish 
discoloration of the skin was evident in the 
preauricular gland area. General health had 
been excellent and physical examination and 
chest X-ray studies done at this time were 
entirely negative. 


SUMMARY 


A case of primary tuberculosis of the con- 
junctiva, proved by bacteriologic and histo- 
logic methods, is presented. Treatment with 
streptomycin appeared to be of definite value 
in promoting recovery of the conjunctival 
lesion and to a lesser degree of the preau- 
ricular adenopathy. 


122 South Michigan Avenue (3). 
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A CASE OF BILATERAL STURGE-WEBER SYNDROME* 


R. H. Bock, M.D. 
Geneva, Switzerland 


The nevus flammeus (port-wine nevus) 
of the face is a striking feature that attracts 
the interest not only of a general practi- 
tioner. Its frequent association with glau- 
coma has been known for almost 90 years 
(Schirmer, 1860) and yet there are only 
about 150 cases reported in literature. We 
are dealing, therefore, with a rare disease 
and the report of another typical case is 
worthwhile, particularly if it presents the 
interesting behavior of the intraocular pres- 
sure after the massage test, as was observed 
in our case. 


CASE REPORT 
Our patient, a boy, aged two years, was 
*From the University Eye Clinic of Geneva: 


Director, Prof. A. Franceschetti, and the Children’s 
Hospital, Aarau: Director, Dr. T. Baumann. 


first admitted to the hospital when five 
months old for repeated attacks of convul- 
sions. An outline of the patient’s hospital 
record’ shows : 

The family history is essentially negative. 
There is no frequent occurrence of nevi. A 
brother and a sister of the mother are suffer- 
ing from schizophrenia. Two brothers and a 
sister of the patient are normal. The mother 
was healthy during the pregnancy and de- 
livered normally at full term. 

The baby appeared healthy and well de- 
veloped but the big hemangioma of the face 
and the forehead was noticed right after 
birth. The hemangioma was irradiated (X- 
tI wish to thank Prof. H. Willi, director of the 
baby nursery of the Kantonale Frauenklinik in 
Ziirich who kindly provided the clinical records of 


this case 


The bilateral nevus flammeus cor- 
responded to the skin area innervated by the second 
and third branches of the trigeminus. 


Fig 1 (Bock) 


rays) 3 and 4 months later. Soon after the 
second irradiation, the baby became apa- 
thetic and developed tonic clonic convul- 
sions, mainly of the whole left side, lasting 
about two hours. There was no fever. Simi- 
lar convulsions occurred every 3 to 4 days, 
usually left-sided, occasionally also on the 
right side. 

On admission to the hospital, the general 
examination showed a big, strong baby, with 
a normally developed physique, but mentally 
apathetic. The child did not follow moving 
objects with the eyes. The skin was gener- 
ally puffy and there was a large bilateral 
hemangioma over the upper lip, cheeks, eye- 
lids and forehead, extending backward be- 
yond the coronal suture, leaving untouched 
only a vertical streak of the forehead and a 
small white spot on the left side of the tip 
of the nose. It corresponded in extension to 
the skin areas innervated by the first and 
second branches of the trigeminus on both 
sides. Its color was deep red and there were 
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many fine telangiectases on the right side. 

There was another small hemangioma 
over the left lower leg and a pigment nevus 
on the right thigh. The large fontanelle was 
depressed. The eyes showed an enlarged 
cornea on the right side only, the discs were 
of normal color with a “physiologic” cup- 
ping. The tension was normal by palpation. 
Except for a marked lymphocytosis (60 per- 
cent), all other findings, including neuro- 
logic examination, were normal, 

The convulsive attacks—usually localized 
on the left side—recurred a few times until 
an encephalography was made which im- 
proved the general condition and stopped the 
convulsions. The spinal fluid, obtained dur- 
ing the air filling, was under normal pres- 
sure, showed an increase in protein contents 
(mainly the albumin fraction) of 66 mg. 
percent, and a normal goldsol curve. The X- 
ray film showed an atrophic process on the 
surface of the right hemisphere ; the lateral 
ventricles were normal. 

X-ray irradiations of the right side of the 
head were given again every six weeks with- 
out any incident. The child developed well 
physically but showed marked mental re- 
tardation. 

At the age of 11 months the left-sided 
convulsive attacks recurred, this time com- 
plicated by vomiting and temperature. The 
spinal fluid was under a pressure of 20 mm. 
of water, proteins were increased to 170 mg. 
percent, and it presented a meningitic gold 
sol curve. The whole picture was explained 
as a reaction to the X-ray treatment which, 
therefore, was discontinued. 

An eye examination at this time showed 
enlarged corneas (12 to 13 mm.) on both 
sides, telangiectases of the conjunctiva, slight 
temporal pallor of both discs, and some 
tortuous retinal vessels. Tension by palpa- 
tion was normal. 

The child was not bothered any more by 
the attacks till he reached his 23rd month. 
He was admitted to the Children’s Hospital, 
Aarau, with temperature, vomiting, stoma- 
titis, unconsciousness, and convulsions be- 
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Fig. 2 (Bock). Lateral view of the skill after air filling. There was marked atrophy of the gyri mainly 
in the parietal region, with suggestive erosioa of the inner lamina compacta. 


ginning on the left side, spreading to both 
sides, and lasting for almost two days. 

Dr. T. Baumann obtained the following 
findings : 

Examination showed a big, overweight 
child, apathetic, idiotic, with marked muscu- 
lar hypotony. He could lift his head, but was 
unable to sit up. There was a nevus flammeus 
of the same distribution as has been described 
(fig. 1). Its color was not as bright as it 
was a year previously (? X-ray treatment). 


Internal organs were normal. Patellar re- 
flexes were exaggerated and equal on both 
sides; otherwise, the neurologic findings 
were normal. 

X-ray studies of skeleton. No calcifica- 
tion centers in the carpal bones (develop- 
mental retardation ). Large fontanelle closed. 

Encephalography (figs. 2 and 3). Exten- 


Fig. 3 (Bock). A front-view encephalogram, 
showing atrophy of the cortex of the right side and 
displacement and slight enlargement of the right 
lateral ventricle. 
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sive atrophy of the right parietal cortex ; 
slight enlargement and displacement to the 
right of the right lateral ventricle. 

No calcifications were seen on the plain 
X-ray film of the skull but there was a 
region of suggestive erosion of the inner 
lamina compacta of the parietal bone. 

Spinal fluid. Pressure normal. Proteins: 
160 mg. percent; 18/3 cells; goldsol curve 
pointing to an involvement of the paren- 
chyma. 

The marked muscular hypotony with 


Fig. 4 (Bock). The digito-ocular sign of 
Franceschetti. 


atrophy of the cortex is an unusual feature 
here. 

The ocular findings were the following: 
Apparent blindness of both eyes which look 
usually to the right side with occasional 
movements in other directions (divergent 
strabismus). The digito-ocular sign of Fran- 
ceschetti (1947) was positive (fig. 4). Ex- 
tensive nevus flammeus of both upper and 
lower lids, more red on the right side. The 
bulbar conjunctiva on both sides was some- 
what uniformly pink due to capillary dilata- 
tion and there are also several telangiectatic 
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episcleral vessels, more so on the right side. 

The corneas, O.U., had a shining surface, 
clear stroma, and there are no ruptures in 
Descemet’s membrane. The horizontal and 
vertical diameters are enlarged to 13 mm. 
The anterior chamber was of about normal 
depth. The irides were blue, of normal struc- 
ture, O.U. There was no heterochromia. 

Several strands of persistent pupillary 
membrane were found across the right pupil. 
The pupils reacted rather well to light di- 
rectly and consensually but not as promptly 
as is customary in a child of this age. Lens 
and vitreous were clear. 

The fundi showed an atrophic white ex- 
cavated disc; that on the right side showed 
a more extensive total cupping and nasal 
displacement of the vessels. The excavation 
amounted to 5.0D., O.D., and about 3.0D., 
O.S. On the border of the disc the vessels 
showed the typical kink. The color of the 
fundus in general appeared redder than 
usual but it was difficult to tell whether this 
was not due to the contrast with the pallor 
of the atrophic disc. 

The retinal vessels were normal except 
for the nasal upper vein, O.D., which was 
very tortuous and spiraled several times 
around the normal nasal upper artery. The 
macula was normal, O.U. 

The pigment epithelium was rather dense 
so that no details of the choroid, not even 
in the periphery, could be seen. 

Refraction (by direct ophthalmoscopy). 
Emmetropia, O.U. 

Tension. 20 to 22 mm. Hg (Schigtz), 
O.U., on several occasions. The behavior of 
the intraocular pressure after homatropine 
and after the massage test (Knapp, 1912) 
was interesting. Homatropine, which had 
been given as a routine procedure for fun- 
dus examination, hardly raised the pressure 
(26 to 28 mm. Hg). Massage of the eyeball 
for one minute was performed on a later 
occasion. 

According to investigations of P. Knapp, 
this should be followed in a normal eye by 
a lowering of the tension to one half or even 
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one third of its original value; the tension 
then rises again slowly to normal level at 
the end of one hour; in glaucoma with pre- 
dominantly insufficient drainage, it drops 
only slightly or not at all and returns rapidly 
to normal or higher level. This simple mas- 
sage test was the only one considered safe 
enough to be tried in this child. 

Originally, it was intended to investigate 
(1) the drainage system by this test and (2) 
to observe the influence of vascular dilata- 
tion ( ? angioma of the choroid) on the intra- 
ocular pressure by giving vasodilators 
(amyl-nitrite inhalation or Priscol as retro- 
bulbar injection). However, in view of the 
fact that our patient had an extensive cer- 
ebral lesion, most likely also of angiomatous 
nature, with attacks of convulsions, the latter 
procedures were omitted. We hope that 
these tests will be used safely in patients 
who do not present such an extensive patho- 
logic picture. 

The results of the massage test were strik- 
ing: The tension did not drop at all after 
one minute of deep massage of both eyes 
and rose rather rapidly to 38 mm. Hg, O.D., 
and 34 mm. Hg, O.S. in less than half an 
hour after massage ended. There was no ap- 
preciable change in the depth of the anterior 
chamber before and after massage. 

It must be stated that tonometry was rela- 
tively easy in our little patient and the read- 
ings, therefore, are reliable, which is prob- 
ably not always the case in a child of this 
age. 

Discussion 

We are dealing here with a case of 
Sturge-Weber-Krabbe syndrome. It shows 
the full symptomatology of nevus flammeus 
of the face (here bilateral), a unilateral 
meningeal ( ? cerebral: Krabbe, 1934) lesion 
of probably similar nature causing mental 
retardation with epileptiform attacks, and, 
finally, a bilateral hydrophthalmos. 

The bilateral occurrence of the nevus and 
the hydrophthalmos is unusual but such 
cases have been reported, particularly when 
the nevus was widespread ( Beltmann, 1904; 
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Horay, 1929; Knapp, 1928; Koyama, Ayao, 
1937; Marchesani, 1925; Rodigina, 1944; 
Safar, 1923; Vagts, 1937). 

In our case, in spite of the bilateral distri- 
bution of the vascular lesions, there is a 
definite unilateral tendency. The cerebral 
lesion is—at least as far as the X-ray film 
shows—unilateral and on the same side 
where the nevus is extensive and 
where the glaucoma is more advanced (cup- 
ping deeper, O.D., than O.S.). 

The involvement of the conjunctiva by 
the vascular anomaly is not too frequent 
(Bar, 1925; Blum, 1949; Ginzburg, 1926; 
Komoto, 1922; Rétth, 1929), In our case, it 
is also more marked on the right side. The 
strands of persistent pupillary membrane 
and the very tortuous retinal vein are all on 
this side. As in most cases reported in lit- 
erature, our case shows no tears in Desce- 
met’s membrane in spite of the enlarge- 
ment of the cornea. Franceschetti’s (1937) 
case seems to have been a rare exception. 

Of particular interest is the behavior of 
the intraocular pressure in our case. First, 
its values were normal under ordinary con- 
ditions and then it reacted to the massage 
test as has been described, which indicates a 
great lability (see Beauvieux and Bessiére’s 
case, 1944). Previous periods of raised 
tension seem to be responsible for the cup- 
ping and atrophy of the discs. 

The apparent complete blindness with per- 
sistent pupillary reaction to light is also an 
unusual feature. It makes one think that an 
intracranial (cortical) lesion might play a 
role in addition to the glaucomatous optic 
atrophy. 

Although there is almost universal agree- 
ment that this syndrome has to be considered 
as a congenital anomaly belonging to the 
group of van der Hoeve’s (1936) phacoma- 
toses (tuberous sclerosis, von Hippel- 
Lindau’s disease, neurofibromatosis of von 
Recklinghausen), the etiology of the glau- 
coma in these cases is not well understood. 
More than likely, it is directly related to the 
vascular anomaly, a view supported by the 
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frequent finding of uveal angiomas 
(Stoewer, 1908 ; Ballantyne, 1940; De Haas, 
1929; Galezewski, 1898; Knapp, 1928; 
Lawford, 1885; Jahnke, 1931; Milles, 1884; 
O’Brien and Porter, 1933; Patton and Col- 
lins, 1919; Tyson, 1932), dilated choroidal 
vessels (Salus, 1923), telangiectases and 
tortuosity of vessels (Clausen, 1928; Davies, 
1939; Elschnig, 1918; Horrocks, 1883; 
Krause, 1929; Rosen, 1944; Snell, 1886; 
Sturge, 1879), and a generally brighter red 
color of the fundus ( Yamanaka, 1927). 

This “plethoric glaucoma” theory (El- 
schnig) has something convincing, particu- 
larly if we also remember the case of Zaun 
(1924) which showed a rise of intraocular 
pressure manifested by corneal edema every 
time the homolateral facial nevus became red 
by an irritation. 

Also, histologic study has shown in sev- 
eral of the examined cases (Snell, 1886; 
Milles, 1884; De Haas, 1929; Jahnke, 1931; 
Stoewer, 1908) an angioma of the choroid, 
and all cases showed intraocular capillary 
dilatation ( Duke-Elder) which could be the 
important factor in the development of glau 
coma. 

On the other hand, deficient drainage was 
assumed as the primary cause of the glau 
coma on the basis of histologic examination 
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in which only or mainly an anomaly of the 
Schlemm canal could be found (Safar, 
1923; Vagts, 1937). This anomaly was of 
the same type as the one usually found in 
cases with ordinary hydrophthalmos with- 
out nevus flammeus and described by See- 
felder (1906) and Reis (1905). 

It seems most likely that both factors— 
vascular and drainage anomalies—are al- 
ways simultaneously effective in producing 
the glaucoma, the one or the other predom- 
inating in different cases. 

In our little patient’s case, the reaction to 
the massage test would support very con- 
vincingly this point of view. There certainly 
is a deficient drainage and there must be at 
the same time quite a marked vascular (cap- 
illary) anomaly to explain the unusual rise 
in tension in the space of half an hour. 


SUMMARY 

A case presenting the full symptomatology 
of bilateral Sturge-Weber syndrome is re- 
ported. The interesting behavior of the intra- 
ocular pressure after the massage test makes 
one assume that the etiology of the glaucoma 
in this case—and may be in all cases—is due 
to an anomaly of both the drainage and the 
choroidal vascular bed. 

3, Avenue de Miremont. 
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THE OCULAR MANIFESTATIONS OF RIBOFLAVIN DEFICIENCY* 


Joun J. Stern, M.D.* 
Utica, New York 


Ten years ago, Bessey and Wolbach' de- 
scribed and explained the corneal vasculari- 
zation which occurs in rats maintained on a 
riboflavin-free diet. Shortly afterward Sy- 
denstricker, Kruse, and their associates* pub- 
lished their observation of the same phe- 
nomenon in man. Unfortunately there is still 
some argument about its clinical significance. 
This is mainly caused by a faulty discrimi- 
nation between normal and pathologic as- 
pects of the vascular system of the limbus 
and the failure to recognize different types 
of true corneal vascularity. It is the purpose 
of this paper to review critically the different 
opinions and to compare them with my own 
experiences. Another and more important 
purpose is to present an explanation for the 
apparent incompatibility of findings regard- 
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ing the ocular manifestations of riboflavin 
deficiency. 


WHAT IS CORNEAL VASCULARITY? 


Unmistakable corneal vascularity has been 
described by Bessey and Wolbach,' Syden- 
stricker and associates* and Kruse and asso- 
ciates.* Much trouble could have been 
avoided if Sydenstricker, Kruse, and their 
group had not included “conjunctivitis,” “en- 
gorgement of the limbic plexus,” and “cir- 
cumcorneal injection” as early signs of aribo- 
flavinosis, and if some of the subsequent 
workers had first made themselves familiar 
with the variations of the limbus as visual- 
ized by the slitlamp. 

Corneal vascularity is a condition in which 
newly formed blood vessels leave the limbic 
plexus and centripetally enter the subepi- 
thelial space of the true cornea. This state, 
and nothing less, is acceptable as corneal 
vascularity. 

The limbus is not a line but a band about 
one-mm. wide, consisting of the wedge- 


191° 


shaped edge of the sclera which overlaps the 
corneal tissue, the cornea being inserted into 
the sclera like a watch glass. The sclera 
bevels off from full thickness at the equa- 
torial border to extreme thinness at the cor- 
neal edge. This area is plentifully provided 
with blood vessels which comprise the lim- 
bic plexus.* 

The limbic plexus is not always visible in 
the living eye as the vessels frequently are 
empty, in which state they do not show. The 
plexus responds readily to mechanical or 
chemical irritation, which causes a conjunc- 
tival hyperemia and opens the vessels of the 
limbus, The state of filling of the limbic ves- 
sels may change from hour to hour, depend- 
ing on light, wind, dust, accommodative 
strain, and so forth. They can be demon- 
strated clearly, according to their state of 
filling, with the aid of the slitlamp. The 
true cornea is usually sharply demarcated 
from the limbus, particularly when the light 
reflected from the iris is used, and normally 
is devoid of blood vessels. 

Hyperemia of the limbic plexus, circum- 
corneal injection, and engorgement of the 
limbus have been regarded as early signs of 
ariboflavinosis. While this certainly may be 
the case, these signs are entirely nonspecific. 
The sprouting out of new vessels from the 
limbic plexus is preceded by engorgement 
and increased activity of the plexus itself. 
This condition will or will not respond to 
riboflavin administration, according to its 
etiology. For practical clinical purposes it 
must be insisted upon that new vessels must 
appear in the cornea before one can speak 
of corneal vascularity. The importance of a 
correct anatomic diagnosis has been empha- 
sized before by Gregory,® Ferguson,® Mann,’ 
Stern,* and others. It is stressed here again 
because much of the confusion regarding 
the causal relationship between riboflavin de- 
ficiency and corneal vascularity has been due 
to the various interpretations of the extent of 
“corneal invasion.” 

Let is be stated then once more that cir- 
that is, hyperemia of 


cumcorneal injection 
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the blood vessels of the limbus—although it 
may represent the first stage of corneal vas- 
cularization, is a completely nonspecific re- 
sponse of the eye to any kind of irritation, 
or to an intraocular upset like iritis or glau- 
coma, It is entirely useless for the evalua- 
tion of an individual’s state of nutrition with 
riboflavin. 

Corneal vascularity itself is not always 
easy to detect. It requires considerable ex- 
perience with the slitlamp to recognize the 
sometimes very fine and short capillaries 
which often can be seen only by indirect il- 
lumination in the light reflected from the iris. 

The corneal vascularization of well-de- 
veloped riboflavin deficiency always occurs in 
the entire circumference of the cornea. This 
fact is important for correct diagnosis. In 
view of the fact that riboflavin deficiency is 
nutritional and present throughout the or- 
ganism, it is to be expected that both eyes 
show equally the resulting vascularity. This 
is the case in the great majority of patients. 
But there are exceptions to this rule. It will 
be shown later that disease or trauma may 
condition vascularization in one eye when 
the degree of riboflavin deficiency is insuffi- 
cient to produce signs in the other eye. 


DIFFERENTIAL DIAGNOSIS OF CORNEAL 
VASCULARIZATION 


Invasion of the cornea by blood vessels 
occurs in several pathologic conditions of the 
eye. In rosacea keratitis it is usually accen- 
tuated in the upper quadrants of the cornea, 
but may also extend all around the limbus. 
This disease, however, is characterized by 
subepithelial infiltrates which increase in size 
and progress toward the center and the 
deeper layers of the stroma. Eventually the 
epithelium over these areas becomes eroded 
and the ensuing ulcers attract blood vessels 
which form a vascularization of the fascicu- 
lar type.® This clinical picture is different 
from that of the ariboflavinotic type of cor- 
neal vascularity, and reports by Johnson and 
others’® that rosacea keratitis responds to 
riboflavin therapy have been vigorously con- 
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tradicted by Fish,’ Wise,"* and others. It 
may be that a coincidental riboflavin defi- 
ciency can aggravate a rosacea keratitis, in 
which case some benefit may be derived from 
riboflavin administration. 

Vascularization of the cornea also occurs 
in phlyctenular (eczematous) keratitis. In 
this condition the arrangement of the vessels 
is similar to that described in riboflavin de- 
ficiency. However, this fact presents no diffi- 
culties in the differential diagnosis. It has 
been shown by Landau and me” that 
phlyctenular keratitis is really a riboflavin 
deficiency conditioned by an allergic reaction. 
These cases respond so well to riboflavin 
medication that this alone should be proof 
enough for this contention. They display, in 
addition, low riboflavin excretion levels in 
the urine, and it can be categorically stated 
that phlyctenular or eczematous keratitis is 
a clinical variation of riboflavin deficiency in 
an allergic subject. 

Another condition characterized by in- 
vasion of the cornea by blood vessels is tra- 
choma. The trachomatous pannus is, of 
course, of an entirely different type, occupy- 
ing only the upper half or third of the cor- 
nea. It cannot, therefore, be confounded with 
the ariboflavinotic vascularization. Landau 
and I** have shown that certain cases of 
clinically healed trachoma display a degree 
of activity of the pannus which is out of 
proportion to the conjunctival lesions. These 
cases show an additional corneal vascularity 
in the remainder of the circumference, and 
this condition responds readily to riboflavin 
administration. We take this as proof that 
this type of pannus is an exacerbation due 
to a riboflavin deficiency; the preformed 
channels of the originally collapsed, inactive 
pannus vessels are opened again when ribo- 
flavin deficiency causes the limbic plexus to 
throw out new vessels in the previously un- 
affected parts of the cornea. 

These are the only known clinical condi- 
tions in which corneal vascularity more or 
less resembling that of riboflavin defi- 
ciency can be observed. As has been shown, 
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the resemblance is only superficial in the 
case of rosacea keratitis, except possibly in 
some instances where the vascularity may 
be due to a primary riboflavin deficiency 
which prepared the cornea for an invasion 
by blood vessels in the presence of a condi- 
tioning factor. 

Corneal vascularity of the same type as in 
riboflavin deficiency has been found to oc- 
cur in rats on a diet deficient in one or 
more of the essential amino acids (trypto- 
phane, leucine, phenylalanine, and so forth). 
Nothing much is known as yet of the patho- 
genic mechanism of this vascularization; it 
is probably due to some metabolic upset in 
the corneal cells caused by the absence of 
these substances. A similar type of vasculari- 
zation occurs in zine deficiency,"® and so- 
dium deficiency."* Although this vascularity 
is of the same type as that in ariboflavinosis, 
clinically it usually need not be taken into 
consideration in the differential diagnosis be- 
cause it seems to occur only in experimental 
conditions which, it is believed, are unlikely 
to be encountered in clinical practice. 
SPECIFICITY OF CORNEAL VASCULARIZATION 

It is necessary to discuss here critically 
the statement of a number of workers that 
corneal vascularity is not an unequivocal 
sign of riboflavin deficiency. Stannus,"’ in 
expressing this opinion, quotes several au- 
thors to whom he attributes statements to 
this effect. In checking the original papers 
one finds, in some instances, Stannus’s in- 
terpretation of the authors quoted open to 
criticism ; in other cases it seems likely that 
Stannus read into these papers a meaning 
which the authors never wished to express. 

Goldsmith” looked, in a nutritional survey 
of patients in a charity hospital, for “vascu- 
larization of the cornea (grossly visible)” 
and “conjunctival congestion.” She writes: 
“In a number of our patients injection of the 
conjunctival vessels appeared as a band ex- 
tending across the bulbar conjunctiva from 
the xanthus to the limbus. . . .” This de- 
scription and the expression “grossly visi- 
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ble” indicate that this author did not use a 
slitlamp, and what she describes is, of course, 
not corneal vascularity. 

Kodicek and Yudkin’* have made a sur- 
vey of school children and considered in it 
encroachment of vessels upon the clear cor- 
nea as a sign of riboflavin deficiency; they 
write : Invasion of the cornea itself 
by capillaries from the limbus is more likely 
to be of definite dietary origin, and by con- 
sidering only children showing this we think 
we are dealing with cases of real deficiency 

. the degree of vascularization which we 
have taken as abnormal is almost certainly 
due to riboflavin deficiency. .. .” 

Keath-Lyle and others*® say: “Vasculari- 
zation of the cornea is not necessarily evi- 


. . Ribo- 


flavin is not the only nutrient concerned in 


dence of deficiency in the diet. 


the prevention of corneal vascularization.” 
However, these authors included hyperemia 
of the limbic plexus as corneal vascularity, 
and examined in their survey only “the nasal, 
both 
that is, they were not concerned 


inferior and temporal quadrant of 
eyes... 
with vascularization in the whole circum fer- 
ence. Moreover, they arrived at a score of 
vascularization by adding the number of cor- 
neal capillaries in each of the three quad- 
rants observed, thus accepting cases of local- 
ized vascularity into their total number. It 
has already been pointed out that this is in- 
admissible. 

Machella and McDonald's paper® con- 
cerns nine patients who failed to improve 
with riboflavin although they “showed the 
accepted picture of riboflavin deficiency.” 
Two of their cases had chronic conjunctivitis 
without corneal vascularity, two others “vas- 
cularizing keratitis” which is not further de- 
scribed and may be anything, and five cases 
suffered from rosacea keratitis which does 
not respond to ribotlavin. 

Pett®? failed to cure 43 percent of per- 
sons with corneal vascularity with riboflavin. 
His method, however, is objectionable; in 
his investigations “a record was made of the 
appearance of the limbus between 5 and F 
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o'clock of the circle” and the rest of the 
cornea was disregarded. 

Another authoritative paper quoted by 
Stannus is that by Tisdall, McCreary, and 
Pearce** who found a high prevalence of 
corneal vascularization in a group of healthy 
pilots of the Canadian Air Force; they re- 
produce excellent photographs of the cornea 
which, however, leave some doubt whether 
the actual cornea was invaded by blood ves- 
sels in all their cases, and it is not unlikely 
that they included some cases of limbic con- 
gestion. All the same they arrive at the fol- 
lowing conclusions: “(1) The incidence of 
vascularization of the cornea among healthy 
young adults in Canada is surprisingly high 
and seems to vary with the riboflavin-con- 
taining foods in the diet. (2) Riboflavin in 
large dosage for a period of 2 months de- 
creased the vascularity of the cornea in a 
large percentage of cases. os 

Their actual figures were : progressive de- 
crease in the vascularity in 70 percent and 
clearing or improvement of symptoms in 95 
percent. The administration of placebos in 
a control group caused no change in the vas 
cularity. They found furthermore that the 
subjects under investigation were on an 
average daily intake of riboflavin of only 
1.6 mg. It is not clear why Stannus quotes 
this excellent paper in support of his thesis 
that corneal vascularity is not always a sign 
of ariboflavinosis. 

Finally, there is a paper by Youmans and 
others,** the result of a mass observation 
trying to define whether corneal vascularity 
may not be due to destruction of riboflavin 
by excessive light. The very object of this 
investigation indicates that the authors do 
not question the specificity of corneal vascu- 
larity, and in fact they say nowhere that it 
is not due always to riboflavin deficiency 
be it local or systemic. 

Scarborough® found circumcorneal injec- 
tion in 34 percent of 204 cases, and in 68 
percent of subjects over 50 years of age. 
He observes correctly that this condition is 
not caused by riboflavin deficiency, as ad- 
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ministration of riboflavin by mouth or paren- 
terally did not influence it, and that a thera- 
peutic test is the best criterion in establish- 
ing a diagnosis. 

Scott® includes “circumcorneal vessels” 
and “invasion of the clear cornea with not 
more than one arcade” in his cases and it 
seems doubtful whether even the latter were 
true corneal vascularity. Wiehl and Kruse** 
investigated the problem within the frame- 
work of their work on nutrition and stated: 

. but those with capillaries noted as hav- 
ing extended into the cornea in one or both 
eyes have been counted as cases of aribro- 
flavinosis. ...”’ It is obvious that they accept 
this as an unequivocal sign of ariboflavinosis 
and do not doubt its significance. 

Sandstead* found 80 to 93 percent of 
vascularization of the cornea of children and 
young adults, but here again it is open to 
doubt whether he distinguished between true 
vascularity and circumcorneal congestion. 

Stannus also mentions a paper by Wilson 
which I have been unable to find. 

Those then are the workers on whose 
papers Stannus and others depend when they 
argue that corneal vascularity is not an un- 
equivocal sign of ariboflavinosis. Who are 
the other workers taking the same attitude? 

Anderson and Milam*®* doubt that milder 
degrees of corneal vascularity are due to 
riboflavin deficiency, The cases of corneal 
vascularity on which they base their opinion 
were, however, on an average daily intake 
of 0.5 to 1.3 mg. of riboflavin which is be- 
low the recommended daily allowance of 
1.5 to 1.8 mg. It is doubtful, furthermore, 
whether these cases of “milder degrees” were 
not really only limbus congestion. 

Boehrer and others*® were unable to find 
corneal vascularity in six subjects who re 
ceived 0.47 mg. of riboflavin daily for five 
weeks, This is too short a period of time to 
allow vascularization to make its appearance, 
and, in addition, the authors were not sure 
of the coOperation of their subjects. 

McCreary, Nicholls, and Tisdall®' make an 
important point which, however, does not 


disprove our thesis: they found that corneal 
vessels of ariboflavinosis never disappear en- 
tirely but become invisible when they are 
anemic and collapsed. They can refill at any 
time in response to a nonspecific irritation. 


This observation corresponds with that in 
trachomatous pannus, where the vessels per- 
sist as empty channels all through the life 
of a patient. This fact appears, therefore, to 
be a potential source of error. Even if it is 


agreed that corneal vascularity of the type 
discussed here is originally always due to 
riboflavin deficiency, a flare-up at a later 
stage may be caused by a nonspecific reac- 
tion to any kind of irritation. In this instance 
no response can be expected to riboflavin 
medication. 

To summarize: there is no known clini- 
cal condition other than ariboflavinosis that 
produces the type of corneal vascularization 
seen in riboflavin deficiency. There are in- 
dications that the catalytic chain of respira- 
tory processes in the cornea may occasionally 
break down at a different link—iron, amino 
acids, zinc—but it seems to happen most fre- 
quently at the riboflavin link.**** The aribo 
flavinotic type of corneal vascularity is, 
therefore, not an absolutely pathognomonic 
sign of riboflavin deficiency, but unless a pri- 
mary or secondary deficiency in these or re- 
lated substances exists it is definitely indica- 
tive of a riboflavin deficiency and will re- 
spond to riboflavin. The therapeutic test pro- 
vides the final answer. 

It is necessary to mention here a paper 
which has caused me grave concern in the 
process of formulating the above conclu- 
sions. The findings of Borsook and others 
in a survey of Californian aircraft workers 
are in direct opposition to the reasoning pre- 
sented here. These workers found some de- 
gree of corneal vascularity in 100 percent 
of their subjects, and failed to observe any 
influence of riboflavin on this condition. In 
talking to one of the observers (E. A.), I 
was convinced that it was apparently true 
corneal vascularity which the authors had 
seen, This perturbing state of affairs is at 
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present entirely inexplicable to me. How- 
ever, I am convinced that this unique paper 
must be based on some kind of misappre- 
hension. No similar claim has been made by 
any of the other investigators on record, and 
to my mind it is inconceivable that every 
single individual of the 1,200 subjects of this 
survey should be an exception to the con- 
clusions arrived at in the previous pages. 


DOES RIBOFLAVIN DEFICIENCY ALWAYS 
PRODUCE CORNEAL VASCULARITY? 

The results of a survey in the Nutrition 
Clinic of the Health Department of New 
York City will be useful in the attempt to 
arrive at an answer to this question. 

Two hundred and fifty new cases were 
seen in the course of nine months. These 
cases were predominantly in children and 
young adults from families in the lower- 
income classes, and the reason for their at- 
tendance was suspected malnutrition found 
by the school physician. It was to be ex- 
pected, therefore, that nutritional deficiencies 
would be found in these persons. 

Analysis of their diet on a sample day, 
usually that preceding the day of their at- 
tendance in the clinic, showed in fact that a 
great proportion of them had an intake of 
riboflavin of less than the recommended daily 
allowance of the National Research Coun- 
cil. In this group, 72 children (29 percent) 
had a riboflavin intake of 80 percent or less. 
In spite of this, the incidence of corneal 
vascularity was very low. 

Altogether 12 cases of corneal vascularity 
were seen. Only one of them had had a de- 
ficient riboflavin intake on the sample day, 
the others gave a satisfactory account of 
their diet, but it must be pointed out that no 
record could be obtained of their previous 
diet. What is more relevant is that six of 
them, who could be induced to attend the clin- 
ic regularly, were treated with riboflavin (15 


mg. daily by mouth), and that all six re- 
sponded to treatment. The vascularity became 


invisible within 2 to 4 weeks. 
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It is interesting to note, although no ex- 
planation can be found for it at present, that 
three of the cases of vascularization were 
obese young girls of 7, 12, and 17 years of 
age. They were put on a reducing diet of 
1,200 calories a day which failed to influence 
the vascularity. When they were given 15 
mg. riboflavin daily by mouth the vascularity 
disappeared within 3 to 4 weeks. 

To return to the question: Does riboflavin 
deficiency always cause corneal vascularity ? 
Of the 250 patients attending the clinic 29 
percent had probably a riboflavin intake of 
80 percent or less of the normal, and yet 
only about five percent showed corneal vascu- 
larity. This does not seem to provide an 
affirmative answer to the question. 

An explanation may be found in a series 
of experimental observations. Williams and 
others®® found no corneal vascularity in four 
subjects maintained for nine months on about 
0.8 to 0.9 mg. of riboflavin per day. How- 
ever, neither this amount nor about 1.1 mg. 
per day prevented a certain degree of deple- 
tion of tissue riboflavin as measured by load 
tests. 

Keys and others*® observed no corneal vas- 
cularity in their test subjects who for nearly 
six months were supplied with only about 
0.9 mg. of riboflavin per day, and Davis and 
others" found that 0.6 to 0.7 mg. per day 
failed to cause corneal vascularization. About 
1.3 mg. per day were required to prevent tis 
sue depletion. Sebrell, Butler, and Wooley* 
found that 0.5 mg. per day was followed by 
corneal vascularization after 3 to 8 months. 

It seems, therefore, that a low intake of 
riboflavin must continue for a prolonged 
period before anatomic signs of the de- 
ficiency and particularly corneal vascularity 
make their appearance. How low the tissue 
concentration of riboflavin has to fall in the 
cornea before corneal vascularization sets in 
has been shown experimentally by Bessey 
and Lowry.” 

In rats on a riboflavin deficient diet the 
first signs of corneal vascularization ap- 
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peared only when the riboflavin concentra- 
tion of the cornea fell to less than 50 per- 
cent of the normal. In rats on a completely 
riboflavin-free diet this stage was reached 
in three weeks, but in animals on a diet con- 
taining only slightly less than the optimum 
it needed a considerably longer time. 
These studies and experiments may ex- 
plain why our patients with an inadequate 
riboflavin intake failed to show corneal vas- 
cularity. Inadequate as it was compared 
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question. These cases were selected in the 
Special Cornea Clinic of the Manhattan Eye, 
Ear, and Throat Hospital because of a pro- 
nounced degree of corneal vascularity. Some 
of them had undergone a corneal graft op- 
eration which was followed by vasculariza- 
tion of the graft, others had been attending 
the clinic prior to an intended corneal graft 
operation for corneal opacities acquired in 
the course of an earlier corneal disease. 
The most interesting cases in this group 


TABLE 1 


OBSERVATIONS ON PATIENTS IN THE SpectaL Cornea CLINIC 


Riboflavin 
Output 


Daily 
Intake RE. 


(in gamma) 


x 


x x 
Mooren's ulcer both eyes with extensive vascu- 
larization 
Healed T.B. keratitis with vascularity after 


graft operation 


with the recommended daily allowances, it 
was still sufficient to prevent a serious de- 
pletion of the cornea over the period of ob- 
servation. The absence of corneal vascularity 
in patients on a diet moderately deficient in 
riboflavin is not a contradiction to the state- 
ment that riboflavin deficiency always causes 
corneal lasts long 
enough to produce a low enough riboflavin 


vascularization—if it 


concentration in the tissues. 

Why is it, then, that patients with a low 
but not absolutely deficient riboflavin intake 
show vascularity of the cornea at all? In 
view of the foregoing it would require a very 
long period of time with a very low ribo- 
flavin intake, in fact an intake which is ex- 
tremely unlikely to have existed for any very 
long period of time among the patients of 
our survey. 

Observations on a group of seven patients 
(Table 1) not included in the. Nutrition 
Clinic figures provide an answer to this 


Operated on 


Result of Ribo- 
flavin Therapy 


Vascularity in 
L.E R.E. 


Excellent 

Excellent 
x Good 
Excellent 
Good 
None 


N one 


are Cases 2, 4, and 5. These patients showed 
corneal vascularity after corneal graft op- 
eration while the second eye was normal. 
Their riboflavin intake was inadequate, but 
not grossly so, and the riboflavin level in the 
urine was low but not on a serious deficiency 
level. Each presented a heavily vascularized 
cornea which endangered the result of the 
operation. Such a relatively mild riboflavin 
deficiency would not be expected to cause 
corneal vascularization, and the unoperated 
eye failed to show it. Only the eye which 
had undergone surgical trauma displayed 
vascularity. 

This vascularity responded most satisfac- 
torily to riboflavin administration. Within 
4 to 6 wecks all corneal vessels, even the 
deeper ones, became less engorged, the cir- 
culation became sluggish, “beading” made its 
appearance which indicates that blood cor- 
puscles are captured in capillaries which 
close down, and the smaller vessels became 


1 61% 250 x 
2 39% 135 x 
3 70% 250 1 x 
4 39% 250 x 
5 540, 220 
6 90% 900 
7 100° 440 
: 
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to a large extent invisible. The general in- 
jection of the conjunctiva and the photo- 
phobia improved to the same degree. This 
response to riboflavin is highly significant. 

Pirie** has pointed out that riboflavin ful- 
fills a special function in the organism, and 
that its therapeutic use can only be expected 
to be effective when these specific functions 
are upset. The beneficial effect of riboflavin 
in corneal vascularity after corneal opera- 
tions must therefore be due to a riboflavin 
deficiency which had not reached a degree 
sufficient to cause spontaneous vasculariza- 
tion; in fact, the unoperated eye failed to 
show it. It cannot be argued that any healing 
of tissue injury is accompanied by a grow- 
ing-in of blood vessels into the traumatized 
area because this does not apply to the cor- 
nea. Vascularization after corneal transplan- 
tation is an abnormal and alarming sign 
which usually precedes an opacification of 
the graft. 

Jolliffe** insists that biochemical changes 
and an impairment of function usually pre- 
cede morphologic changes in deficiency con- 
ditions. Corneal vascularity is a relatively 
late result of these changes and the expres 
sion of a well-established deficiency, It rep- 
resents the response of the organism to a 
degree of impairment of function which 
makes the continuation of normal metabolic 
processes impossible. 

A deficiency disease may not be caused 
primarily by an inadequate diet but by inter 
ference with absorption or utilization of the 
essential nutrients, or by increased require- 
ment, destruction, or excretion. Jolliffe has 


‘ 


termed these states “conditioned” malnutri- 
tion, 

In the case of corneal vascularization after 
surgical trauma to the cornea, the trauma can 
be regarded as the conditioning factor. The 
healing process after the operation causes 
increased activity of the corneal epithelium 
and stroma with a correspondingly higher 
oxygen requirement, In the presence of a 
nutritional deficiency of riboflavin, a point is 
reached sooner or later where the respiratory 
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enzyme, of which riboflavin is a prosthetic 
group, is unable to keep up a sufficient oxy- 
gen supply. 

An injured cornea thus requires more 
oxygen, consequently more respiratory en- 
zyme, and therefore more riboflavin than a 
healthy one. A degree of riboflavin deficiency 
which remains subclinical under normal con- 
ditions will lead to corneal vascularization, 
which relieves the respiratory deficit, when 
pathologic conditions have caused the corneal 
metabolism to be on a higher level. 

It has been shown by Lowry and Bessey“ 
that a prolonged deprivation of riboflavin 
causes a definite handicap to the healing 
process of experimental corneal lesions. 

It can be concluded that a relative ribo- 
flavin deficiency, which was too mild to cause 
either corneal vascularity in the healthy eye 
or other signs—glossitis, dyssebacia of the 
nasolabial fold, cheilosis—-was the cause for 
the vascularization cf the cornea in the eyes 
which had undergone an operation. The 
cases which had an adequate riboflavin intake 
and a normal riboflavin level in the urine 
were of a different etiology ( Mooren’s ulcer, 
tuberculous keratitis) and failed accordingly 
to respond to riboflavin medication. 

The practical conclusions from these facts 


are obvious—every patient for corneal graft 


operation should be investigated as to his 


dietary habits and riboflavin should be ad 
ministered pre- and postoperatively as a mat 
ter of routine. This routine has been fol 
lowed with advantage by Franceschetti*’ and 
Rosso. 

The conditioning factor can assume differ- 
ent forms. While examining unselected pa- 
tients in Palestine, I found a considerably 
higher prevalence of ariboflavinotic corneal 
vascularity among them than among the se 
lected, malnourished patients of the Nutri- 
tion Clinic of New York City Health De 
partment. I do not believe that this is due to 
a less satisfactory diet among the patients in 
Palestine ; the very high incidence of seasonal 
Koch-Weeks conjunctivitis and trachoma in 
Palestine probably puts an extra strain on 
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the corneal metabolism and represents a con- 
ditioning or precipitating factor for the cor- 
neal vascularization. 

The same applies to phlyctenular keratitis 
as shown by Landau and me; in this in- 
stance a subclinical riboflavin deficiency is 
conditioned by an allergic reaction and re- 
sults in the so-called phlyctenular pannus 
which is nothing but the typical vasculariza- 
tion of ariboflavinosis. In a case report on a 
patient who had developed heavy vascularity 
of the cornea caused by a serious riboflavin 
deficiency conditioned by superficial corneal 
injuries I** arrived at the same conclusions. 
And finally, I observed a patient with maxi- 
mal vascularization of the cornea in chronic 
riboflavin deficiency, conditioned by an acute 
sore throat with high fever which increased 
the riboflavin requirements of the organ- 
ism.*° 

This, then, is the answer to the question 
why not every case of nutritional riboflavin 
deficiency displays signs of corneal vascu- 
larity. Unless the deficiency has reached con 


siderable proportions, or unless a condition- 
ing factor comes into flay, corneal vascu- 
larity will fail to appear. 


SUM MARY 

1. Corneal vascularity is a condition in 
which newly formed blood vessels enter the 
normally avascular corneal periphery ; limbic 
congestion and circumcorneal injection may 
be early stages, but they are nonspecific and 
not pathognomonic for ariboflavinosis. 

2. Corneal vascularity of riboflavin defi- 
ciency is of a type not observed in any other 
known clinical condition and is pathogno- 
monic. 

3. Riboflavin deficiency always causes cor- 
neal vascularity—if it lasts long enough to 
produce a low enough riboflavin concentra- 
tion in the tissues. 

4. The appearance of corneal vasculariza 
tion may be precipitated by conditioning fac 
tors such as chemical or mechanical trauma 
to the cornea in the presence of a sub 
liminal riboflavin deficiency. 

3 Hopper Street 


I wish to express thanks to Dr. Norman Jolliffe, 
Dr. Robert S. Goodhart, and Dr. Elmer Alpert of 
the Nutrition Clinic, Department of Health of the 
City of New York, and to Dr. R. Townley Paton of 
the Special Cornea Clinic of the Manhattan Eye, 
Ear, and Throat Hospital 
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MINIATURE 


To George W hately 
Passy, 23 May, 1785 


By Mr. Dolland’s saying that my double spectacles can only serve 
particular eyes, | doubt he has not been rightly informed of their con 


struction. I imagine it will be found pretty generally true, that the same 
convexity of glass, through which a man sees clearest and best at the 
distance proper for reading, is not the best for greater distances. I there- 
fore had formerly two pairs of spectacles, which I shifted occasionally, 
as in travelling | sometimes read, and often wanted to regard the pros- 


pects. Finding this change troublesome, and not always sufficiently ready, 
I had the glasses cut and half of each kind associated in the same circle. 
By this means, as I wear my spectacles constantly, I have only to move 
my eyes up or down, as I want to see distinctly far or near, the proper 
glasses being always ready. This I find more particularly convenient 
since my being in France, the glasses that serve me best at table to see 
what I eat not being the best to see the faces of those on the other side 
of the table who speak to me; and when one’s ears are not well accus- 
tomed to the sounds of a language, a sight of the movements in the fea- 
tures of him that speaks helps to explain; so that I understand French 
better by the help of my spectacles, 6 


B. Franklin. 


1136 | 

| 


NOTES, CASES, 
CORNEAL DERMOID* 
REPORT OF A CASE 


P. N. M.B., anp S. Misura, M.B. 
Patna, India 


History. A Hindu boy, aged eight years, 
was admitted to the Prince of Wales Medical 
College Hospital on April 21, 1948, with the 
following complaints: (1) A tumor invading 
the cornea from the temporal half of the 
conjunctiva, leading to disturbance of vision 
in the left eye; (2) a tumor in the center of 
the right eye obscuring vision totally; (3) a 
deficiency of the upper lid of the right eye; 
(4) recurrent attacks of pain with redness 
and ulceration over the tumor of the right 
eye. 

At his birth in 1940, the patient had a de- 
ficiency in the medial half of the right upper 
lid and forward bulging of the central part 
of the right eye. Vision was sufficient in the 
left eye but markedly diminished in the right 
eye. 

In 1942, the bulging in the right eye be- 
came opaque and cream colored with a total 
loss of vision. At this time, a small, cream- 
colored bulging was noticed in the temporal 
half of the left eye. There was no redness in 
the eyes and no ulceration over the bulging 
in the right eye. 

During the early months of 1948, the small 
tumor began a progressive invasion of the 
cornea of the left eye. Since total loss of 
vision was feared, medical aid was sought. 
Family history was noncontributory. 

Examination of right eye. A quadrate- 
shaped coloboma (14 mm. wide and 8 mm. 
deep) of the medial half of the upper lid 
extended to the orbital margin in the extreme 
medial aspect. The lid margin was smooth 
and without lashes. The punctum lacrimalis 


*From the Departments of Ophthalmology and 
Otorhinolaryngology, Prince of Wales Medical 
College. 
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and lashes were present in a three-mm. lob- 
ule medial to the coloboma. 

A spheroconical tumor 10 mm. by 8 mm. 
involved the entire cornea except a narrow 
upper rim. The tumor was fixed, yellowish, 
dull, opaque, soft, and elastic with a few 
small hairs on the surface. It did not en- 
croach anywhere beyond the limbus. 

An oblong (13 mm. by 8 mm.) soft, 
elastic, yellow, opaque, movable tumor was 
opposite the lateral half of the palpebral 
aperture, a little away from the limbus and 


Fig. 1. (Sinha and Mishra). Preoperative 
appearance of patient. 


more in the upper and the outer zone. Its 
surface was dull and covered with a few 
small hairs more marked opposite the palpe- 
bral fissure. 

Lacrimation was present ; tension was nor- 
mal; vision was reduced to perception of 
light and projection of rays. 

Examination of left eye. A soft, elastic, 
dull, opaque, yellowish, oval (11 mm. by 
7 mm.) tumor covered with a few minute 
hairs invaded the cornea from the temporal 
half of the bulbar conjunctiva. It had ap- 
proached nearly opposite the pupillary area. 
The part over the conjunctiva was slightly 
movable, that over the cornea fixed. 

Anterior chamber, iris, pupil, lens were all 
normal; tension was normal; distant vision 
was 6/24. 

Physical examination. Accessory auricles 
were present on both sides. Examination 
of the ears, nose, and throat revealed en- 
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larged septic tonsils and obstructive deafness 
of the left ear. Blood Wassermann was 
negative. 

Provisional diagnosis was that the tumor 
masses were dermoids. 

Comment. A dermoid is a solid tumor 
characterized clinically by a superficial skin- 
like covering with presence of hairs and 
pathologically by the presence of “meso- 
blastic tissue (fibrous and fatty usually ) 
covered by ectoderm (skin) and invaded by 


Fig. 2 (Sinha and Mishra). Photomicrograph 
of biopsy specimen from corneal dermoid 


(hair follicles, sweat and 
sebaceous glands').” It has to be distin- 
guished from: (1) Dermoid cyst, which is a 
cystic tumor formed by the invagination of 
the epithelium at the embryonic fissures, the 
cyst cavity being lined with ectoderm invaded 
by its derivatives. (2) Congenital epithelial 
plaques which contain layers of stratified 
epithelium without the skin derivatives like 
the and sweat 
glands. The corium element is also absent. 
A dermoid may be situated on the cornea, 
the conjunctiva, or the limbus, extending 


its derivatives 


hair follicles, sebaceous, 


over both cornea and conjunctiva. It may be 
attached to cornea or conjunctiva alone or 
uveal tract. 


may be fixed to the sclera or 
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A dermoid may even replace the lens. 

“Apart from their occurrence in the rudi- 
mentary microphthalmic eyes or in staphy- 
lomatous pseudocornea, dermoids in the 
center of the cornea are rare.” 

Mitvalsky,? out of 75 published cases 
found only five cases which were pure cor- 
neal dermoids. Two cases were reported by 
Stark* and by Gronholm.* Chan* reported a 
case of corneal dermoid in a guinea pig and 
Khan’ in a pig. Wood* reported a case of 
corneal dermoid in a baby. Other case 
records of pure corneal dermoid are by 
Swanzy and Leber® (1871), Hanke’ 
(1904), Stargardt™ (1917), Mann" (1930), 
and Wilson” (1939). Although this list of 
reported cases is not complete, still, unlike 
conjunctival or limbal dermoids, not many 
cases of pure corneal dermoid are on record. 

A dermoid is thought to be formed by an 
aberration in the mesoblast lying between the 
surface ectoderm and the optic cup. The re- 
sulting deformity varies with the time at 
which the aberration takes place. There are 
three grades of severity: (1) Small fibro- 
fatty tumor occurring astride the limbus, (2) 
whole of the cornea is replaced by fibro- 
fatty tissue which protrudes between the lids 
and is covered with skin and often hairs; 
(3) dermoid replaces all the tissues normally 
formed between the pigment epithelium of 
the iris and the surface ectoderm. In these 
cases there is no anterior chamber, no iris, 
and sometimes no lens. The case herein re- 
ported belongs to Grade 2. 

Treatment. On April 26, 1948, the ex- 
cision of the dermoid in the left eye was 
undertaken. The junction of the dermoid and 
the normal cornea was incised. The dermoid 
from the and sub- 
conjunctival tissue and excised. The con- 


was dissected cornea 
junctiva was mobilized and sutured over the 
wound. Mercurochrome and liquid paraffin 
drops The was 
bandaged. Recovery was uneventful in 10 
days’ time. When the patient left the hos- 
pital the distant vision in the left eye was 
6/24. 


were administered. eye 
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On June 5, 1948, excision of the corneal 
dermoid in the right eye was undertaken. 
Incision was made along the junction of the 
growth and the healthy rim of the cornea. 
The growth was dissected away completely 
from the deeper layers of the cornea and 
then excised. The underlying remaining 
layers of the cornea were transparent. 

(From the depth of dissection it was esti- 
mated that the tumor arose from the deeper 
layers of substantia propia. Enucleation of 
the eyeball was not consented to and every 
effort was made to preserve the normal cor- 
nea. Thus its inclusion in the excised mass 
was not possible. Histologic confirmation of 
the depth of growth was lacking.) 

A round, central, regular, dark pupil and 
well-formed anterior chamber were noticed. 
The cornea was not cauterized. The lower 
lid was pulled over the coloboma and a tem- 
porary tarsorrhaphy was done. 

The wound was bandaged without any 
drops. On the following day penicillin drops 
were started every two hours and were con- 
tinued for a week. Mercurochrome (one 
percent) and liquid paraffin drops were sub- 
sequently used. The cornea became hazy and 
later turned opaque. Otherwise, the recovery 
was uneventful. Tarsorrhaphy stitches were 
removed after two weeks. Repair of the colo- 
boma is under contemplation. 

Biopsy report. Histologic examination of 
the paraffin section of the growth removed 
from the cornea of the right eve showed: 
Keratinization of the superficial layers of 
stratified epithelium. Typical skin layers with 
rete cones and pigmentation of basal layer. 
Underlying fibro-fatty layer showing heavy 
round-cell infiltration, preponderance of 
fibrous tissue, hair follicles, sweat glands, 
sebaceous glands, and blood vessels. Fatty 
tissue abounded in the deeper layers. 

Histologic examination of the paraffin 
section of the corneoconj unctival dermoid of 
the left eve showed: Keratinization of the 
superficial layers of stratified epithelium. 
Typical skin layers with rete cones and pig- 
ment in basal layer. Underlying the epi- 
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thelium was the fibro-fatty layer interspersed 
with hair follicles, sebaceous glands, and 
sweat glands. 

Comments. Histologic examination of the 
microsections confirmed the tumors to be 
dermoids. The deeper layers of the cornea in 
the right eye were healthy and transparent 
and there was no adhesion between the iris 
and the cornea, Therefore, the possibility of 
this case being a case of congenital staphy- 
loma with secondary dermoid formation like 
the case reported by Bernheimer™* (1887) 
was eliminated. 

The patient had occasional attacks of red- 
ness with ulcer formation on the corneal 
tumor in the right eye. This explained the 
subepithelial, heavy round-ce!ll infiltration 
shown in its microsection. Exposure of the 
dermoid due to the coloboma accounted for 
the recurrent dermatitis, ulcerations, and 
conjunctivitis. Since the tumor of the left 
eye Was not exposed, no such complaints 
occurred in that eye and no round-cell infil- 
tration was found in its microsection. 


Discussion 


As to the causation of dermoids various 
theories have been put forward ; not many of 
them are simple and none are explanatory of 
all cases of dermoids. 

Ryba® (1853) was the first to use the 
term, dermoid, to designate this class of 
tumors. Many dermoids are situated oppo- 
site a coloboma of the lid. He explained that 
the formation of the growth is due to 
exposure. 

Collins and Mayou"* argue that, in cryp- 
tophthalmos, skin is formed in front of the 
eyeball due to exposure. Here is a condition 
that parallels dermoid formation. They 
argue that, even in the absence of colobo- 
mas, the eyeball may be exposed unduly at 
one or another stage of development and 
lead to dermoid formation. 

In cases of metaplasia, though the nature 
of the epithelium changes, ectodermal deriv- 
atives like hair, sebaceous and sweat glands 
are lacking; nor is there any change in the 


1139 


| | 


1140 


subepithelial layers. In cases of cornification 
of the conjunctiva or the cornea due to ex- 
posure or avitaminosis, the changes in the 
epithelium are similarly limited. 

Contrasted with this, typical layers of skin 
with its derivatives are formed in cases of 
dermoid cyst, although the ectoderm is in 
no way exposed. 

Simple exposure might explain the forma- 
tion of congenital epithelial plaques but to 
attribute corionic changes to simple exposure 
is far-fetched. Furthermore, numerous cases 
of dermoids occur without colobomas and 
numerous cases of colobomas without der- 
moids, 

Mann" is of opinion that dermoid forma- 
tion might be earlier than the lid formation, 
its presence hindering the down growth of 
the lid fold and thus producing the notch. 

Van Duyse™ ascribed the dermoid forma- 
tion to circumscribed adhesion between the 
amnion and the surface of the eyeball before 
the fourth month of intra-uterine life before 
the eye is covered by the lids. This theory of 
the implantation of amniotic bands is sup- 
ported by Jansen” and von der Hoeve.”° 
These bands are said to cause the formation 
of colobomas and accessory auricles. Sup- 
port has been lent to this theory by observa- 
tion that bundles of soft tissue sometimes 
connect the tumor to the different parts of 
the eyeball. Such bands are also attached to 
the face. 

Fuchs*' says that the amniotic band con- 
sists of simple connective tissue (meso- 
blastic). How could epiblastic tissue arise 
from it? In our case, although accessory 
auricles and dermoid were present on the 
left side, there was no associated coloboma 
of the lid. 

Gallenga** proposes that dermoid may be 
formed when remnants of the plica semi- 
lunaris become implanted at a particular part 
of the cornea or the conjunctiva. 

Fuchs® is of opinion that, in cases of 
oligohydramnios, the lids might be pressed 
by the amnion or the amniotic bands against 
the eyeball and cause implantation of a piece 
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of the skin. This would take place before the 
last two months of intra-uterine life when 
the palpebral fissure is closed. 

Castello™ similarly proposed that the miss- 
ing portion of the lid in a case of coloboma 
becomes implanted over the eyeball and 
causes dermoid formation. 

How can we explain the dermoid forma- 
tion in the left eye of our patient on the 
basis of the preceding theories ? 

Remak** proposed that it is the invagina- 
tion of ectoderm which causes the formation 
of dermoid. If it were so, then the epithelial 
elements should have been situated quite 
deep and not superficially, as is the case with 
dermoid cyst. 

All these theories explain the formation 
of dermoid attached to the superficial layers 
of the conjunctiva or the cornea. All of them 
ignore that dermoid may arise from deeper 
tissue like the sclera and uveal tract and may 
lead to the malformation or replacement of 
anterior chamber, iris, lens, choroid, vitre- 
ous, and even retina. This indicates that 
aberration occurs in the development of the 
mesoderm lying between the surface ecto- 
derm and the lips of the optic cup. The 
surface ectoderm, instead of developing into 
cornea or conjunctiva, develops into skin in 
response to the abnormal developmental en- 
vironment provided by the underlying meso- 
dermal elements. 

Dermoids do not occur in families and are 
not hereditary. Mechanical influences do not 
seem to be sufficient to alter the environment 
of the developing fetus and lead to this aber- 
ration. Physicochemical influences, including 
hormones, have been shown beyond doubt to 
produce congenital anomalies. 

Hale* reports that vitamin-A deficiency is 
responsible for cases of anophthalmos and 
microphthalmos with congenital blindness. 
Interestingly enough his cases were asso- 
ciated with other abnormalities like accessory 
auricles, cleft palate, harelip, and so forth. 
It is possible that such a deficiency is re- 
sponsible for the initiation of tissue aberra- 
tion leading to dermoid formation. 
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SUMMARY 

A case is reported with congenital colo- 
boma of the right upper lid, congenital cor- 
neal and conjunctival dermoids in the right 
eye, congenital corneoconjunctival dermoid 
in the left eye, and accessory auricles on both 
sides. 

The findings of the case, the operative 
treatment, and biopsy report are recorded. 


The various theories of the causation of der- 
moid are discussed with special reference to 
the case under report. 


Prince of Wales Medical College. 


We are grateful to the members of our own de- 
partment and of the Departments of Physiology and 
Pathology, particularly to Prof. Gaya Prasad and 
to Dr. S. S. Mahmud Shah, for their ungrudging 
help. 


REFERENCES 


. Mann, I.: Developmental Abnormalities of the Eye. London, Cambridge Univ. Press, 1937, p. 


Duke-Elder, W. S.: Textbook of Ophthalmology. London, Kimpton, 1938, v. 2, p. 1407 


3. Mitwalsky : Arch. f. Augenh., 23 :109, 1881. 
. Stark: Am. J. Ophth., 2:5, 1918. 


. Gronholm : Klin. Monatsbl. f. Augenh., 70:771, 1923 


Chan, E.: Am. J. Ophth., 15 :525, 1932. 
. Khan, W. A.: Brit. J. Ophth., 10 625, 1926 


Wood, D. J., and Scott, R. S.: Tr. Ophth. Soc. U. Kingdom, 45 :112 (Part I) 1925. 
. Swanzy and Leber: Dublin Quart. J. Med. Sc., 1875, p. 335. 


. Hanke: Arch. f. Ophth., 57 :28, 1902. 
. Stargardt: Ztschr. f. Augenh., 37 :25, 1917. 


. Mann, I.: Developmental Abnormalities of the Eye. London, Cambridge Univ. Press, 1937, p. 


3. Wilson: Giza Mem. Ophth. Lab., 1937, p. 8285. 


. Bernheimer : Arch. f. Augenh., 18 :171, 1888. 


Ryba: Prager vieteljahrisch Jahrig, 1853, v. 3, p. 1. 
Collins and Mayou: Pathology and Bacteriology of the Eye. Philadelphia, Blakiston, 1925, p. 


. Mann, L.: Developmental Abnormalities of the Eye. London, Cambridge Univ. Press, 1937, p. 


. von Duyse: See Chan, E* 


. Jansen: See Mann, I.: Developmental Abnormalities of the Eye. London, Cambridge Univ. Press, 


p. 403. 


v. der Hoeve : Tr. Ophth. Soc. U. Kingdom, 1 :237, 1930. 
Fuchs : Textbook of Ophthalmology. London, Lippincott, ed. 5, p. 224 


Gallenga: See Chan, 

Fuchs: See Fuchs™ 

Castello, B.: Ann, d’Ottal., $3 :265, 1927. 
Remak : See Chan, 

Hale: Am. J. Ophth., 18 :1087, 1935. 


BINOCULAR CAMPIMETRY WITH 
COLORS* 


Sam Encet, M.D. 


San Francisco, California 


Central scotomas are difficult to outline 
accurately in many instances because of poor 
fixation. The patient is inclined to look at the 


* From the Department of Ophthalmology, Stan- 
ford University School of Medicine 


fixation object with a paracentral area of the 
retina, shifting the point of observation to a 
part of more acute visual perception. In a 
former paper,’ I described a colored chart 
which was especially useful for detecting 
small or relative scotomas. It was pointed 
out, however, that this chart would only 
demonstrate the central scotamas as such, 
and would not aid in outlining the shape of 
the scotoma, nor would it disclose the pres- 
ence or absence of a paracentral scotoma. 
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Lloyd’ has described a binocular angio- 
scotometer which is extremely valuable in de- 
tecting and outlining central scotomas and 
detecting paracentral scotomas. This instru- 
ment, however, is relatively expensive, and 
many ophthalmologists are not inclined to 
add this apparatus to their already exten- 
sively equipped offices. Special charts have 
been designed by Haitz® for detecting central 
scotomas on the stereoscope, but these charts 
are awkward for our purpose, for they re- 
quire extremely close observation of the pa- 
tient and do not allow a plotting of small 
angles. 

In the method to be described, an eye with 
a possible central scotoma is tested on a 
tangent screen at | or 2 meters distance, 
while the patient observes the fixation pont 
with the other (normal) eve. The affected 
eye observes a colored object; the fixating 
eye is covered with a glass of complementary 
color and will see the test object as colorless. 
Thus, the central scotoma in the uncovered 
eye will correspond to the area where the test 
object is seen as colorless, for no color will 
be seen in the area of the central scotorma. 
The test is performed with the complemen- 
tary colors, red and green, and blue and yel- 
low. Examination is restricted to observa- 
tions with colors, but this is a finer test than 
the white test, and we can assume that at 
least a relative scotoma for white will cor- 
respond to the plotted color scotoma. 

The test is only applicable when the pa 
tient has binocular vision, but an exist'ng 
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suppression will be easily recognized. The 
same reservation has to be made to test at 
the stereocampimeter. The hue of the colored 
glasses is chosen relatively light to avoid the 
elicitation of a phoria which would shift the 
scotoma correspondingly. 

In looking through the literature, we found 
that Schloesser* had used this same arrange- 
ment of a glass with a complementary color 
to that of the object for binocular testing on 
the perimeter. Landoldt® commented favora- 
bly this procedure. Apparently, the 
method was forgotten, however, because no 


on 


reference could be found to it in Peter’s or 
Traquair’s books on perimetry. The simplic- 
ity and accuracy of this method for plotting 
a central scotoma prompted its recommenda- 
tion for application to the tangent screen. 


SUMMARY 

The central field of an eye is examined 
with a colored object. The other eye is COV- 
ered by a glass of the complementary color. 
Thus, the normal eye which is covered by a 
colored glass, acts as the fixing eye and sees 
the test object as colorless, while the uncov- 
ered eye observes the color in the test object 
outside of the area of the central scotoma. 
In this way the central color field is tested 
and a scotoma is easily plotted. 

350 Post Street (8). 

A set of objects (1, 2, 3 and 5 mm.) and 4 
glasses which fit into a trial frame in the comple- 
mentary colors red. and green, and blue and yellow, 


are available at A. H. Parsons Laboratory, 518 
Powell Street, San Francisco. 
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REVALUATION OF THE SNARE 
TECHNIQUE FOR ENUCLEATION 
Rotanp H. Myers, M.D. 


Memphis, Tennessee 


The use of the tonsil snare in enucleation 
is nothing new, but has certain practical 
points in its favor. A review of the procedure 
is timely and well worth careful considera- 
tion. 

The removal of an eye with the snare has 
one specific advantage over removal with 
scissors and this is that Tenon’s capsule is 
left intact and not cut, as is so frequently 
done when severing the optic nerve with 
scissors. Frequently, when using the scissors, 
rents are cut in the posterior part of Tenon’s 
capsule. This is not desirable when an im- 
plant is going to be used, particularly the 
Stone-Jardon type, for the freer the capsule 
is from trauma or rents, the better will be the 
movements of the implant. The more fre«ly 
the implant moves, the better the cosmetic ef- 
fect. 

A second factor recommending the use of 
the snare is that, when properly applied there 
is practically no bleeding. When the posterior 
ocular vessels are severed together with the 
optic nerve, it permits the operator to pro- 
ceed immediately with the placing of an im- 
plant into Tenon’s capsule. Thus, a period of 
from 5 to 15 minutes is eliminated in bring- 
ing bleeding under control. This is impor- 
tant when one has a patient under general 
anesthesia, particularly when instilling an 
implant of the Stone-Jardon type which 
takes a much longer time compared with the 
procedure for implantation of a plain plastic 
ball. If the snare is properly applied and the 
optic nerve and vessels are crushed and cut, 
in the majority of cases no bleeding will oc- 
cur when the eye is enucleated. 


TECHNIQUE RECOMMENDED 


The technique found most suitable is : The 
conjunctiva is opened around the limbus as 
in any routine enucleation. Then the four 
rectus muscles are picked up with the squint 
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hook and white-silk, 4-0 sutures are inserted 
into each rectus tendon; each muscle is sev- 
ered at its tendonous insertion after the su- 
tures are in place. 

The next step is to pick up the inferior 
oblique and superior oblique muscles with 
the squint hook and tenotomize them. It is 
important to tenotomize the obliques with 
scissors because this makes the application of 
the snare around the eye easier, with less 
pressure exerted on the globe and its con- 
tents. The obliques are rather hard to cut 
with a snare and often require the applica- 
tion of so much force on the wire loop that 
it will break or pull out of the snare shaft; 
also, when heavy pressure is exerted, the 
muscles may cut suddenly with the vessels 
and optic nerve included, causing one to lose 
the desired crushing and sealing effect. If the 
obliques are properly cut there will be very 
little extraocular pressure exerted on the in- 
traocuiar contents of the globe when the 
snare is closed. This makes soft, lacerated 
eyes and eyes with weak scleral tunics easily 
enucleated, if traction is put on the eye an- 
teriorly with a fixation suture in the stump of 
the internal rectus tendon proptosing the 
eye forward while the snare is slowly closed. 

After the obliques are cut, a fixation su- 
ture (4-0) is placed into the stump of the in- 
ternal rectus tendon, then the wire loop is 
drawn up to the size that will just snugly 
pass around the globe. The shank of the 
snare is gradually pushed backward into the 
orbital cavity from the temporal side in close 
contact with the globe as the operator closes 
the snare slowly while the assistant makes 
sure the rectus muscles and Tenon’s capsule 
are outside the wire loop. Traction anteriorly 
by pulling forward with the fixation suture, 
producing a mild proptosis of the globe, pre- 
vents the snare from including a portion of 
the sclera around the optic nerve in soft or 
collapsed eyes. 

The most important step is the final clos- 
ure of the snare. It should be closed to almost 
the point of severance of the optic nerve and 


held for about 30 seconds, This has a crush- 


| 
| 
4 


1144 


ing rather than cutting effect on the vessels 
that completely controls all bleeding from the 
posterior ciliary arteries, central retinal 
artery, and vein. This step is easily mastered 
because the operator quickly develops a sense 
of feel denoting the point when the optic 
nerve is well crushed. 

Another point in favor of the snare tech- 
nique is that it is not necessary to use a tight 
pressure bandage to prevent postoperative 
hemorrhage into Tenon’s capsule with pos- 
sible expulsion of implant. The patient may 
be out of bed after he has recovered from the 
anesthesia, 

SUMMARY 


The snare technique in enucleation has the 
following points of advantage over scissors: 

1. Less traumatism to posterior one third 
of Tenon’s capsule and no lacerations occur. 

2. No bleeding when eye is enucleated 
saving 5 to 15 minutes on operating time. 

3. Control of postoperative hemorrhage, 
making negligible the possibility of extrusion 
of the implant. 

4. Tight uncomfortable pressure dressing 
not necessary. 

5. Patient may be out of bed as soon as he 
has recovered from anesthesia. Any operator 
who uses this technique a few times will be 
well pleased with it and will use it to replace 
the scissors in most of his enucleation pro- 
cedures. 

1720 Exchange Building (3). 


PTOSIS WITH ELEPHANTIASIS 
AND ECTROPION* 


Stoney A. Fox, M.D. 
New York 


Beard’ tells us that “advancement, or 
shortening the levator, by making a fold 
therein, was first suggested by Bowman .. . 
and first practised by Everbusch of Munich 
(in 1883)." He also credits Snellen of 


* Ophthalmology Service, New York University- 
Bellevue Medical Center. 
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Utrecht with the first resection of the leva- 
tor tendon. Since then there have been in- 
numerable modifications of the original tech- 
niques, including the now classical Everbusch 
procedure. Of these modifications probably 
the most popular is that of Blaskovics* who, 
in 1923, first suggested tarso-levator resec- 
tion by the conjunctival route. Since then, 
many variations of this latter procedure 
have in turn found their way into the litera- 
ture. 

The rare case of ptosis reported here in 
which a Blaskovics approach was used is 
presented because of the bizarre history, the 
unusual combination of deformities it pre- 
sented, and the unexpectedly fortunate re- 
sults obtained. 


CASE REPORT 


History. E. C., a 12-year-old Negro boy, 
was first seen in March, 1948. At the age of 
18 months he was struck in the right eye with 
a baseball. A few weeks later, the right upper 
lid began to swell and the eye to close. This 
condition progressed until the eye was com- 
pletely closed and has remained so since. 

On March 31, 1939, he was admitted to 
the Manhattan Eye, Ear, and Throat Hos- 
pital where a biopsy of the lid swelling was 
made. The pathologic diagnosis was plexi- 
form neuroma. The vision at that time was 
20/40 in the right eye and 20/30 in the left 
eye. He was discharged April 4, 1939. 

On January 22, 1947, he was admitted to 
Metropolitan Hospital for a “lump on his 
right eyelid” after having been treated at 
Memorial Hospital for fibromatosis involving 
the right orbit and temple (date not speci- 
fied). 

Because of right-sided convulsive seizures, 
right hemiparesis, and possible left cortical 

atrophy (X ray) a craniotomy was done 
through a left temporoparietal flap. A sub- 
arachnoid cyst was found and drained. A 
local pachymeningitis was also found. The 
patient was discharged on April 23, 1947. 
He was readmitted to Metropolitan Hospital 
on July 15, 1947, with a diagnosis of ptosis 
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and elephantiasis of the right upper lid, At 
operation on july 29, 1947, “scar tissue was 
excised from the right upper lid.” The patho- 
logic diagnosis was nonspecific fibrous tissue. 
He was discharged on August 1, 1947. 

Physical examination. When seen in 
March, 1948, the boy appeared underde- 
veloped. He was mentally retarded and had 
been a behavior problem in school. The right 
arm was atrophic and held in flexion across 
the chest. There was a soft, irregular, non- 
tender mass anterior to the right ear. 

Eye examination. The right upper lid was 
twice the normal size and covered the eye 
completely (fig. 1). The lid was twice the 
normal thickness and the palpebral fissure 
measured 45 mm. in length. There was an 
ectropion with thickening and excoriation of 
the exposed conjunctiva as is usually seen in 
cases of long standing. There was a hori- 
zontal scar, 5.0 cm. in length, running along 
the lower border of the right eyebrow. De- 
spite all this there was slight movement of 
the lid on looking upward, though not enough 
to uncover any part of the cornea. 

The best obtainable vision was: R.E., 
20/100, with the lid held up; L.E., 20/25. 
There was limitation of rotation of the right 


Fig. | (Fox). Appearance of patient before 
operation. 


eye in all directions. The fundus was nega- 
tive. 

X-ray studies of the orbits showed normal 
optic foramina but there were “sclerotic 
changes adjacent to the right orbit external- 
ly.” X-ray studies of the skull showed “a 
sella larger than normal with the posterior 
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portion widened.” No destructive pathologic 
process was noted. 
Operative procedure. On March 4, 1948, a 


modified Blaskovics operation was per- 


formed under general anesthesia. On ever- 
sion of the lid the conjunctiva was found to 
be so thickened, discolored, redundant, and 
fibrotic that it was impossible to identify 
the upper edge of the tarsus clearly, A hori- 


Fig. 2 (Fox). Appearance after first repair. Note 
good lid fold. 


zontal incision, 10 mm, from the lid edge, 
was made in the thickened conjunctiva and 
tarsus along the whole length of the lid with 
considerable difficulty and undermined up- 
ward for 15 mm. This tissue was so thick 
that it was everted and portions of it shaved 
off to thin it out. Much bleeding was en- 
countered. 

In place of the normally thin levator mus- 
cle a thick, fibrotic tissue was discovered 
which did not look as if it had any contrac- 
tile elements at all. However, this was dis- 
sected up from the subjacent thickened orbi- 
cularis (more by guess than by anatomic 
appearance) as far back as it was possible to 
go, and a strip about 15 mm. in width was 
resected. Three double-a: med, 4-0 plain cat- 
gut sutures were passed through the upper 
edge of the presumed levator which was then 
pulled down and sutured between the lower 
edge of cut tarso-conjunctiva and the skin- 
muscle layer. The conjunctiva was revised, a 
good deal of the redundancy resected and the 
cut edges sutured together with 4-0 black 
silk interrupted sutures. 


Because of the difficulty encountered in 


| 


1146 NOTES, CASES, INSTRUMENTS 


identifying tissues and because of the exten- 
sive dissection, the prognosis for success was 
not particularly good. It was gratifying, 
therefore, to note two weeks after operation 
that there was elevation of the right upper 
lid almost equal to that of the left upper lid. 
Not only that, but there was a good lid fold 
(fig. 2). However, there was still a protru- 
sion of redundant, thickened conjunctiva 
although the ectropion had disappeared. 
Six weeks later the excess conjunctiva was 


Appearance after excision of re- 
Canthoplasty required. 


Fig. 3 (Fox) 
dundant conjunctiva 


resected with the result seen in Figure 3. 
The patient was now able to open and close 


his eyes normally. The palpebral fissure was 
still too long and the boy was told to return 
in four weeks for a final canthoplasty. He 
did not return. Five years from now he will 


probably drift into another hospital and the 
final repair will be made. 


COMMENT 


The obvious comment here, of course, is 
that no case however seemingly hopeless is 
necessarily so. Certainly the result here ex- 
ceeded all reasonable expectations. 

Another unusually interesting feature—at 
least to me-—is the latent power residual in 
a levator which had been inactive for 10 
years and had undergone tremendous fibrosis 
in addition. One can only postulate sufficient 
concomitant hypertropy of levator muscle 
fibers along with hypertrophy of the rest of 
the lid to retain a modicum of elevating func- 
tion when given the chance. 

It is also worth mentioning, I think, that 
however abnormal the conditions encoun- 
tered, it is always wise to stick to basic tech- 
niques which have been found trustworthy. 
It is true that the techniques may have to be 
simplified. In this case the bare essentials of 
the Blaskovics procedure were employed. No 
attempt was made to use any of the surgical 
elaborations abounding in the literature— 
levator resection at its simplest was done. 
And Fortune smiled. 

11 East 90th Street (28). 
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A NEW METHOD FOR EXPOSURE 
OF THE GLOBE IN CATARACT 
SURGERY 
Bennetr W. Mutr, M.D. ann A. J. Karna, 
M.D. 


Denver, Colorado 


It is a well-known fact, and one which 
may be easily demonstrated by even casual 
observation at the operating table, that the 
ordinary speculum used in cataract surgery 
frequently presses on the globe and causes 


A new operation for ptosis with shortening of the levator and tarsus. Arch. 


an increase in intraocular pressure. Some- 
times undesirable effects, such as the loss of 
vitreous, can be traced directly to this in 
creased pressure, 

A speculum is essentially rigid in its make- 
up and cumbersome to adjust, particularly 
during the course of an operation after the 
eye has been opened. At the end of opera 
tion even the removal of a speculum is not 
entirely free from danger, since the spring 
mechanism is often quite strong, and the ma- 
nipulation of one blade moves the other, One 
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of us has seen an eye very badly damaged 
by the careless removal at the end of opera- 
tion of a towel, which caught on the end of 
the speculum and levered it into the eye. 

In view of these facts, we began to use 
lid sutures in intraocular operations. These 
too are not satisfactory. 

The insertion of every suture means dam- 
aging of tissue, with possible subcutaneous 
ecchymosis, potential infection, and perhaps 
postoperative discomfort. The exposure is 
often accompanied by tenting, and occa 
sionally the upper lid becomes everted, with 
undesirable pressure on the globe. 

If only one suture in the midline is used, 
the exposure is sometimes inadequate and, 
if multiple sutures are used, the many 
threads constitute a nuisance. Once lid su- 
tures are inserted they cannot be changed 
without being removed and reintroduced into 
the tissue. 

The procedure described here was then 


Fig. 1 (Muir and Kafka). The Katz aluminum 
suture mask with three holes drilled in each end. 
Blades of the Guyton-Parke speculum with black- 
silk suture threaded through the hole at the end 
of each blade. 


developed, A Katzin aluminum suture mask 
is used, This is bent to conform to the pa 
tient’s face and to fit securely. Anchoring of 
the mask is easily done by the application of 
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mosquito forceps to the towel or drape sheet, 
one on each side, just inside the inner rim. 
Three holes drilled in each end of the mask 
(fig. 1) permit a towel to be clipped on either 
end, giving a very satisfactory stability to 
the position of the mask, 

Two of the blades of the Guyton-Parke 


Fig. 2 (Muir and Kafka). A patient ready for 
operation with mask and blades in position 


speculum were also modified. Since we do 
not tie the eye to anything, the projecting 
knobs were removed, and the smooth shiny 
surface was burred to prevent the reflection 
of the operating lights. A thread, passed 
through the hole in the end of each blade, is 
tied as shown in Figure 1. Any material is 
suitable for this; we use a medium-sized 
black-silk suture thread, 

After the usual preparation and draping, 
the mask is placed over the patient's face 
and one of the blades is inserted onto each 
lid. Mosquito forceps hold the thread from 
the upper blade over the top part of the mask 
and that from the lower blade over the lower 
part of the mask (fig. 2). The notches in the 
edge of the mask make it possible to use any 
direction of pull desired, We routinely use 
a suture through the superior rectus muscle, 
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and the ends of this are brought up over the 
top portion of the mask where they can be 
held, in any desirable direction with any de- 
sired amount of pull, under one of the 
notches in the edge of the mask. 

The mask can be adjusted so that the 
blades not only do not touch the eyeball but 
also elevate the lids from the globe so that 
even their pressure is removed. Either one of 
the two blades can be moved independently 
and any desired traction, elevation, or side- 
way movement can be put on each. 

After the palpebral aperture is obtained, 
this as a whole can be moved up or down by 
merely sliding the mask up or down. The 
lower blade can be removed in a matter of 
seconds without disturbing any of the other 
arrangements, The operative field is free 
from bars, screws, projections, or any other 
hindrances. There is no danger of any sud- 
den change in tension due to a spring or set 
screw slipping. 

If, during the course of surgery, it is 
necessary to move cither blade to the right 
or left or to the midline, this can be done 
in a matter of seconds by merely shifting 
the thread from one notch to another. The 
blades themselves are small and thin, non- 
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magnetic and rustproof, and removal of the 
knobs prevents their getting in the way dur- 
ing surgery. 

The time consumed in putting on the 
mask, anchoring it, putting in the blades, and 
getting them properly adjusted takes ap- 
proximately one minute. Both hands of the 
operator and of the assistant are free. Any 
width palpebral opening may be easily at- 
tained. Although the palpebral opening will 
remain fixed, it can be quickly and easily 
modified. No pressure from the lids or 
blades is exerted on the globe, which is most 
desirable. 

We have used this method for exposure 
of the globe in over 100 intraocular opera- 
tions and are sure that (combined with close 
attention to premedication, anesthesia, and 
akinesia), Operative complications have de- 
creased, that technically the surgery is better 
and that the postoperative results have im- 
proved. It is the most versatile and desir- 
able method with which we are familiar. We 
believe that, in most instances, the speculum 
not only has no place in intraocular surgery 
but should be discarded. 

3705 East Colfax Avenue (6). 

1820 Gilpin Street. 


OputTHALMiIc MINIATURE 


From the clear exposition of the best, unquestionably genuine, writings 
of Galen (born 131 A.D.), it is clear that the Greeks of old knew and 
practiced a cataract operation which was a displacement or depression 
of the lens, and also that a few physicians had risked the removal of the 
lens after incision of the eyeball. It is not mentioned who risked this, 
how he did it, or in what circumstances. 


Hirschberg, Graefe-Saemisch, Handbuch. 
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METASTATIC CARCINOMA OF THE EYE* 


Dr. James N. Greear, Washington, D.C. 
(by invitation), presented a paper on this 
subject, a brief abstract of which follows: 

Recent studies of groups of patients under 
treatment for carcinoma indicate that metas- 
tasis to the eye is more frequent than pre- 
viously supposed and, further, that meta- 
static lesions in the eye are relatively more 
frequent from primary carcinoma of the 
lung than of the breast. The eyes of patients 
with primary carcinoma of the lung or breast 
should always be carefully examined for 
metastatic lesions. 

Discussion. Dr. Wilfred E, Fry: I think 
that Dr. Greear has covered the subject of 
metastatic carcinoma of the eye very thor- 
oughly. About all that I can do is to empha- 
size some of the interesting points that he 
has discussed. 

I think he is correct in his view concern- 
ing the frequency of metastatic carcinoma. 
Many of these cases are not examined, be- 
cause the patient is so ill that the generalized 
symptoms and prognosis so overshadow any 
ocular complaint that it is not examined in 
detail; in addition, relatively few of these 
patients go on to secondary glaucoma when 
the services of an ophthalmologist become 
urgent. 

Another feature I think is interesting is 
the relatively great frequency of metastatic 
carcinoma of the eye when the primary 
tumor is in the lung. This is much higher 


* The paper, “Metastatic carcinoma of the eye,” 
presented by Dr. Greear at this meeting, is pub- 
lished in full on page 1015 of this issue. 


than most of us had thought. In most cases 
that I recall the mammary gland has been the 
one which was the seat of primary tumor. 

Another feature that was pointed out is 
that almost any structure of the interior of 
the eye may be involved in a metastatic le- 
sion. Undoubtedly the structure most fre- 
quently involved is the choroid. Just because 
other structures are involved, we do not 
necessarily immediately have to jump to the 
conclusion that it cannot be a metastatic le- 
sion. 

Still another feature that I thought impor- 
tant was the fact that occasionally a tumor 
may occur in the eye and appear to be the 
primary tumor, whereas, in reality, it is 
secondary to a tumor elsewhere. If Dr. 
Greear would care to comment on it, I 
wonder if he could give us some more detail 
in regard to the cytology of some of these 
tumors in the eye. I think he mentioned one 
tumor of the lung in which the initial opin- 
ion was that the eye involvement was pri- 
mary; whereas, a tumor in the lung was the 
primary lesion. It might be worthwhile to 
mention briefly the three ways in which, as 
I recall it, most of these tumors have ex- 
hibited themselves clinically. They are illus- 
trated by three cases that have been under my 
observation at various times in the past. 

These three manifestations are in brief: 
(1) Involvement in or near the macular re- 
gion, (2) extensive retinal detachment, and 
(3) secondary glaucoma. As an illustration 
of the first case, there was a patient who 
had been under my care for some time, and 
whom I had refracted several times. The pa- 
tient was a woman about 35 years of age. 
Her initial symptom was disturbance of vi- 
sion, and the only ophthalmoscopic sign was 
some haziness in the macular region. In the 
course of time, this developed to the more 
or less typical appearance of a metastatic 
intraocular growth. The history aided in the 
diagnosis. There had been extensive surgical 
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procedure for the removal of one breast for 


carcinoma but, at the time at which the ocu- 
lar symptoms developed, a survey of her 
chest and other structures was entirely nega- 
tive, She died about cight months following 
the first appearance of her ocular symptoms. 

The second type of involvement is illus- 
trated by another patient, a woman about 40 
years of age, who had also had radical breast 
surgery three years previously. The cause 
for my seeing her was rather rapid loss of 
vision in one eye. At the time I saw her, 
there was extensive retinal detachment. 

The third type, of secondary glaucoma, 
was illustrated by another patient that I had 
had under observation, in whom the second- 
ary glaucoma followed rather rapidly on the 
initial appearance of choroidal lesions, The 
diagnosis was not difficult since X-ray stud- 
ies of the spine revealed metastatic lesions. 
The eye had to be removed because of sec- 
ondary glaucoma, and the patient died within 
a year. 

I think we are indebted to Dr. Greear for 
this very excellent coverage. 

Dr. John S. MeGavic: Dr. Greear has, in 
his usual fashion, presented a very enjoyable 
as well as scientific paper. There are, | think, 
two reasons for the fact that available sta- 
tistics do not reflect a higher incidence of 
metastatic lesions in the eye. 

The first of these is that few ophthalmolo- 
gists see more than | or 2 or 3 cases, and 
they are not likely to report them singly. 
The second is that the tumor specialists are 
not easily stimulated by unusual sites of 
metastatic tumor, nor do they look upon the 
ophthalmologist as cutting much of a figure 
in cancer work, They, therefore, do not in- 
vite us in when metastasis might best be seen. 
On the other hand, it has been pointed out 
that metastatic lesions sometimes appear be- 
fore the primary tumor is suspected. Such 
a case has recently been sent to us by Dr. 
McDonald who removed the eve postmortem. 
The patient, aged 65 years, had a detach- 
ment of the retina in the upper portion. It 
involved the upper portion of the optic nerve, 


and we are told that the nerve appeared as 
though it were split. No operation was done, 
but a careful search for a primary lesion was 
made, because a metastatic lesion was sus- 
pected, and no primary tumor was found. 
The patient died shortly, and had broncho- 
genic carcinoma. This specimen was interest- 
ing, because of the fact that about 90 percent 
of the neoplastic tissue in the choroid was 
necrotic, 

It has been my privilege to examine about 
eight patients with metastatic carcinoma, 
most of them at Memorial Hospital in New 
York. One of these had metastasis to the 
optic nerve which responded very promptly 
to radiation therapy with clearing of the field 
defects. The other two had metastases to the 
choroid with separation of the retina, These 
also responded to radiation therapy during 
the short survival of the patient. 

Apparently the necrosis of the tumor 
caused by the radiation is responsible for 
the production of chorioretinal adhesions 
which can be seen developing during the 
period of treatment. Because the life ex- 
pectancy of the patient is short, and the 
latent period for development of radiation 
cataract is long, this is an ideal situation in 
which to use radiation, and it can be ex- 
tremely helpful in preserving or restoring 
vision in people whose lives are going to be 
not-too-happy from then on. The preserva- 
tion of vision is especially appreciated by 
those who are otherwise incapacitated. 

The manner of growth of metastases has 
been so well covered there is not much to say 
about it. Even though the lungs may be 
skipped, it is rather striking how many peo- 
ple whose tumors are not primary in the 
lungs do have pulmonary involvement either 
clinically or at postmortem, when they have 
ocular metastasis. 

Both clinically and on section the separa- 
tion of the retina in these cases seems to be 
far more extensive than it is with primary 
tumors of the same size such as malignant 
melanoma in which case the retina is com- 
monly adherent to the tumor. 
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There are several situations in which one 
would suspect a metastatic lesion without 
other evidence: (1) If the detachment is bi- 
lateral, it would not be a melanoma. (2) If 
the detachment is very diffuse, and if there is 
any reduction in the transillumination, this 
area would be much smaller than the area of 
detachment. As you all know, transillumina 
tion in carcinoma is much less interfered 
with than in more solid tumors such as 
melanomas. 

The third point I think is of even more 
practical significance—if there is a shift of 
the subretinal fluid when the patient is ex- 
amined upright as opposed to the examina 
tion when the patient is lying flat, the prob- 
ability of a metastatic lesion is greater. I 
know of two instances in which this was an 
impressive feature. 

Some years ago we had about 45 sections 
collected from here and there showing 
tumors in the eye which were metastatic ; 41 
of these involved the choroid; one involved 
the optic nerve and choroid; two involved 
the choroid, iris, and ciliary body; and two 
involved the iris and ciliary body alone. 

Of those that involved the iris there were 
eight, and only two involved the iris alone, 
while the remainder involved either the cili- 
ary body or choroid, or both, together with 
the iris. 

Why there is less involvement of the ciliary 
body than there is of choroid or iris alone 
has not been explained. In those that involve 
the iris, there is only one feature that seems 
distinctive, and that was illustrated by Dr. 
Greear, that the portion of the tumor extend- 
ing to the posterior surface of the cornea 
is much more extensive than is usual in ma- 
lignant melanomas or leiomyomas. 

It is not unusual for people to have more 
than one malignant tumor. Therefore, it is 
not possible in all cases to decide which gave 
rise to the metastatic lesion while the patient 
is alive. For example, one patient had a radi- 
cal mastectomy for carcinoma, and about 3 
or 4 years later developed a tumor in the 
iris. The eye was removed, and supposedly 


there was a metastatic carcinoma, but it 
turned out to be a lymphoma, The patient 
was alive and well five years later showing 
no evidence of either carcinoma or lympho- 
ma. 

Two years is generally given as the longest 
time in which patients have survived, but 
von Sallmann has reported one who was 
alive three and a half years after enuclea- 
tion. Such unusual instances lead us to the 
conclusion that one should treat these meta- 
static tumors actively. I do not believe I 
would take such a dim view of their prog- 
nosis although the patients are almost sure 
to die. 

Since 20 percent to 33 percent of the 
tumors are bilateral, it would be, I think, a 
mistake to enucleate even one eye except for 
blindness or relief of pain. Furthermore, | 
believe that the primary lesions should be 
treated actively even if it, requires major sur- 
gical treatment on the basis thet we are not 
always so sure that the metastatic lesion is 
carcinomatous, and that it comes from the 
suspected source. 

Yesterday, Dr. McDonald sent an interest- 
ing specimen to the laboratory. The patient 
was a 36-year-old woman who had had a 
mastectomy two years previously, There was 
no clinical evidence of metastasis elsewhere, 
but she had a detachment of the retina which 
appeared serous, Metastatic carcinoma was 
suspected by Dr. McDonald. There was no 
hole in the retina. Although the detachment 
appeared serous, no fluid was released at op- 
eration, A second operation was done, at the 
request of the patient, as the first was not 
successful. The second time no fluid was ob- 
tained so Dr. McDonald sent a trephine but- 
ton of sclera and some attached tissue to the 
laboratory with the request that we look for 
carcinomatous cells, and such cells were pres- 
ent. This is rather an unusual situation. 

Dr. Perce DeLong: In 1932, I had the 
pleasure of reporting a case of carcinoma of 
the choroid at this section. At that time I 
felt they were a rare pathologic entity, but 
several of my confreres in Philadelphia 
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stated to me that if I would come to certain 
hospitals, they would show me several cases. 
I proceeded to three institutions, and there I 
found advanced cases of carcinoma, usually 
bedridden, and to my amazement I found 
seven solid detachments of the choroid, which 
were in all probability metastatic manifesta- 
tions. 

The ophthalmologist does not, as a rule 
see these cases, because they are not ambula- 
tory. | was informed that in many instances 
in the last stage of carcinoma, they have defi- 
nite eye symptoms with reduction of vision 
and pain. 

Dr. James N. Greear (closing): Dr. Fry 
stated that one of the interesting features 
about metastatic carcinoma involving the eye 
was the degree of pain which these patients 
apparently encountered even in the absence 
of glaucoma, This may occur when there is 
no rise in tension and the eye is relatively 
free from inflammatory disturbance. 

It was interesting that five of the 44 cases 
studied at the Army Institute of Pathology 
complained of dimness of vision as the first 
symptom of the carcinoma. In some of these 
patients the eye was removed, because it was 
thought to contain a malignant melanoma. 

In answer to Dr. DeLong’s question, Dr. 
Greear said that he did not believe he had 
seen any cases of metastatic carcinoma of 
the eye arising from a primary carcinoma of 
the uterus. He emphasized the importance 
of radiation therapy when both eyes were 
involved, particularly when there was a life 
expectancy of a period of months. 

He pointed out that, since detachment of 
the retina may occur early in metastatic car- 
cinoma of the choroid, a bilateral detachment 
of the retina should make one suspicious 
of metastatic carcinoma. 

A very considered judgment should be 
employed in advising surgery, particularly 
major procedures, when one can be rela- 
tively assured of general metastasis. 

M. Luther Kauffman, 
Clerk 
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OPHTHALMOLOGICAL 
SOCIETY 


May 21, 1949 


Dr. Fritz Newson, presiding 


DISLOCATION OF LENS 


Dr. Guy L. Hopxtns presented a case of 
bilateral outward dislocation of the lens, 
with fundi appearing normal. The vision in 
the right eye was 10/200, correctible to 
20/200; left eye, 20/200, correctible to 
20/80. One brother, the mother, and the 
maternal grandfather were also reported to 
have the condition unilaterally. 

Discussion. Dr. Fritz Nelson suggested 
that better vision might be obtained by re- 
fraction of the aphakic portion of the pupil. 
The occurrence of the condition in Marfan’s 
syndrome was pointed out. 


UNILATERAL MYOPIA 


Dr. Horxins also presented a case of uni- 
lateral myopia (—25.0D. with ophthalmo- 
scope) with light perception only in that eye, 
the other eye being normal. In the discussion 
the uselessness of refraction was pointed out 
and the frequency of retinal detachment fol- 
lowing removal of the lens was remarked 


upon. 
ELEVATION OF RETINA 


Dr. W. T. Brinton presented a case of 
elevation of the retina in two places, later- 
ally and inferiorly in the same eye. The pa- 
tient had presented herself with the com- 
plaint of frontal pain and pain in the right 
side of her head. She also had had a subcon- 
junctival hemorrhage in that eye. 

Discussion. Dr, R. W. Danielson pointed 
out the contrast between the normal contour 
of the vessels over the upper area and the ir- 
regular contour and pallor of the vessels over 
the lower elevation, indicating the solid and 
serous elevations respectively. Since no hole 
could be found, and the upper elevation did 
not transilluminate, a differentiation was be- 
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ing sought between possible melanoma, sub- 
retinal hemorrhage, and Coats’s disease. 

Dr. G. H. Stine referred to Spaeth’s work 
suggesting aspiration in suspected subretinal 
hemorrhage but felt that the eye should be 
removed if the general physical examination 
was negative, including a search for a hemor- 
rhagic diathesis. 

Further comment pointed out that the 
original pain might be due to a melanoma 
arising in the sheath of Schwann of the long 
posterior ciliary nerve and that corneal anes- 
thesia might be present in the segment of the 
cornea served by that nerve. 


TRAUMATIC CATARACT 


Dr. Harvey S. Rusk presented a man in 
whom he had removed a traumatic cataract 
which had been present for 71 years (since 
the age of eight years) and had obtained 
good vision. The fact that the eye had com- 
pleted development at the age of eight years 
and that amblyopia ex anopsia had not de- 
veloped was emphasized. 


RETROLENTAL FIBROPLASIA 


Dr. R. C. RicHarpson presented a six- 
month-old child with an opacity behind one 
lens since birth and a 21-month-old child 
with opacities behind both lenses. 

Discussion. Dr. R. W. Danielson discussed 
some of the recent literature on retrolental 
fibroplasia, mentioning its occurrence uni- 
laterally at birth in full-term infants and its 
development after birth bilaterally in prema- 
ture infants. The possibility of the unilateral 
opacity being a retinoblastoma was unlikely 
as the eye was not microphthalmic and glau- 
coma had not developed. X-ray studies 
should also show calcifications in such a 
tumor. 


COMPLICATIONS OF EYE INJURY 


Dr. Georce H. Stine presented a 12-year- 
old boy who had been struck in the right eye 
in August, 1948, and had apparently re 
covered normal vision by November, 1948. 
On February 5, 1949, vision in each eye was 


0.3, The right pupil was slightly larger than 
the left and reacted sluggishly. There was a 
faint aqueous flare with some breakdown of 
the anterior vitreous. 

A solitary chorioretinitic mass about one 
prism diopter in diameter was situated be- 
tween the disc and the macula, A small reti- 
nal hemorrhage was up and temporal from it. 
Fine glistening retinal striations extended 
throughout the macula. Subretinal hemor- 
rhage was present around the nasal edge of 
the mass. A narrow curvilinear choroidal 
rupture extended from the lower portion of 
the mass nasalward below the disc. The re- 
mainder of the fundus was normal. 

A thorough physical examination was 
negative for tuberculosis, undulant fever, 
foci of infection, and so forth. Slow absorp- 
tion of the mass had been noted up to May 
3, 1949, and vision was 20/200 plus. How- 
ever, the mass was almost entirely absorbed 
by May 21, 1949. Boeck’s sareoid was sus- 
pected but could not be proved. 


MELANO-EPITHELIOMA OF IRIS 


Dr. R. W. Danrecson presented the case 
of H. B., a 54-year-old woman, who was 
first seen on September 10, 1948, For four 
years she had noticed a black spot at the 
lower pupillary edge of the iris of the left 
eye. This had given no trouble and was not 
growing. On examination he found a defi- 
nite thick pigmented mass involving the pu- 
pillary border which he considered to be a 
melanoma. On October 1, 1948, Dr. William 
E. Benedict removed the tumor by iridec- 
tomy and the pathologic report was melano- 
epithelioma of the iris. 

The patient returned for observation on 
November 18 and December 16, 1948, and 
on January 24 and March 7, 1949, and on 
all these occasions there was no evidence of 
recurrence. However, on May 9, 1949, there 
was a small, dark, elevated mass in the angle 
of the anterior chamber nasally. The cor- 
rected and uncorrected vision was 20/30. 
The intraocular pressure (Gradle-Schigtz) 
was 40 mm. Hg and was not lowered by 
miotics. Enucleation was recommended but 
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the patient refused because of the good vi- 
sion and the lack of pain. 
Thomas M, Van Bergen, 
Recorder. 


OPHTHALMOLOGICAL 
SOCIETY OF 
MADRID 


March 18 and April 29, 1949 
Dr. Martin Amat, president 


COLOBOMA OF THE OPTIC NERVE 


Dr. Jose Luts pet Rio CABANAS pre- 
sented a case of coloboma of the optic nerve 
of the right eye with a colobomatous ex- 
cavation of the papilla of the left eye and an 
associated microphthalmia of both eyes. The 
patient, a woman, aged 34 years, had very 
low visual acuity. 

External eye examination showed a slight 
microphthalmia with normal reflexes and 
motility. Ophthalmoscopic examination of 
the right eye showed an extensive area of 
excavation, about 1.5 dise diameters, with a 
typical vascular distribution, An excavation 
in the left eve was about 3.5 mm. deep and 
0.5 dise diameters in circumference, The 
blood vessels came out from this area in ir- 
regular form, 

After reviewing the different pathogenic 
theories and affirming that those presented 
by von Szily and von Hippel are most plaus- 
ible, the author discussed the different opin- 
ions on hereditary deformations of the fetal 
cleft. Since the case presented lacked infor- 
mation about the familial antecedents the 
various hereditary possibilities were taken 
up: (1) That it is transmitted as a recessive 
characteristic; (2) that it is a mutation; (3) 
that it is transmitted as a dominant charac- 
teristic. 

He arrived at the conclusion that the most 
likely explanation is that the condition is 
dominant in incomplete form as held by 
Timofeef-Ressousky and Kroening, and can 
occur, as Curtius says, in what is called 
“skipping of a generation.” 

With respect to treatment medical ethics 
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prescribe that the ophthalmologist follow the 
usual rule with reference to advice on eu- 
genics. 

Discussion. Dr. F. Galindez Iglesias : First, 
I want to thank Dr. del Rio for his very fine 
paper. Of the two fundamental types of colo- 
boma of the optic nerve, the true coloboma 
arises from a disturbance in the closing of 
the peduncular cleft, and the coloboma of the 
entrance of the optic nerve is the designa- 
tion given by von Hippel to the coloboma- 
tous malformation of the papilla and its sur- 
roundings. This nomenclature has merit in 
that it indicates the place of the malforma- 
tion. It does not prejudge the nature of the 
affected part. 

Morax called attention to the existence of 
excavations in these cases which at times 
looked like glaucomatous excavations as in 
the case just presented. The progress in em- 
bryology has led to a new explanation of 
numerous malformations—to a so-called “or- 
ganizational center” which supervises the 
normal formation of the organs. 

Speman has referred to the “organiza- 
tional center” as a group of cells of particu- 
larly active metabolism, having the power 
to induce and organize the cellular elements. 
It is understandable that lesions and intoxi- 
cations of this “organizational center” will 
produce abnormal developments which would 
lead to malformations. 

I want to clear up the etiologic genesis of 
the coloboma, something that is generally 
more difficult than the morphologic genesis 
which is based on a minute anatomic exami- 
nation. The etiologic genesis can result from 
inflammations, toxins, abnormal compres- 
sions (sometimes by the amniotic mem- 
brane), as well as by the action of X rays on 
the pregnant uterus which disturb the multi 
plication of the embryonic cells, especially 
those sensitive to X rays. For this reason I 
want to ask Dr. del Rio if there was any such 
treatment in his case during pregnancy. Fi- 
nally, I want to point out that a congenital 
anomaly has the double aspect of congenital 
malformation and disease. 

Congenital malformation is a fault of nor- 
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mal formation at birth and usually remains 
stationary, while congenital disease may ap- 
pear at birth or at a later stage of life and 
is generally progressive. Colobomas would 
therefore, appear to belong to the first type. 

Maranon called attention to the great fre- 
quency of congenital anomalies associated 
with endocrine disturbances and particularly 
with those of the hypothalamus and hypoph- 
ysis. Babbes advanced the idea that there 
is a “eutrophic center” located in the hypo- 
thalamus, disturbances of which could bring 
about these anomalies. 

Dr. Marin Amat: I also believe the desig- 
nation coloboma of the optic nerve is inap- 
propriate because it is not a case of a defect 
of the papilla, for the nerve fibers persist 
in the colobomatous excavation. But it is 
a depression, a true ectasia of the sclera, 
which is most prominent behind. In reality 
it is the choroid and the pigmentary layer 
of the retina which are absent and thus it ts 
really a coloboma of these membranes be 
cause the visual retina frequently appears as 
if doubled up at the edge of the coloboma. 
The white color which we see is due to the 
sclerotic. 

Finally, it is of great clinical interest to 
present the different grades of the incorrectly 
termed coloboma of the optic nerve: 

1. Congenital conus of the papilla which, 
as its name indicates, is a depression in the 
form of a justopapillary meniscus, generally 
situated in the lower part, but, in a smaller 
number of cases, at the inner or upper part. 
It can be differentiated from the myopic 
conus which is always temporal, and is ac- 
quired during life, although in both condi- 
tions the refraction of the eyes may be 
myopic. Another difference is that the con- 
genital conus almost always is found in am- 
blyopic eyes, and after birth. 

In congenital conus, the optic nerve 
emerges obliquely from the eyeball (oblique 
implantation). There is also a fundamental 
difference in the appearance of the central 
vessels of the retina in the congenital conus 
from that of the myopic conus. In the con- 
genital, the physiologic excavation of the pa- 


pilla does not have the form of a funnel but 
rather that of a depression in the form of 
a gently sloping ramp, whose upper edge is 
perfectly sharp as if cut with a pickaxe, 
while the lower border is imperceptibly lost. 
Thus, those vessels which go upward are 
obliged to describe a curve in the form of a 
hook in order to overcome the difference of 
levels; while those which go below follow 
the gentle slope of the conus and are visible 
for the whole course on the ectasia, unless 
this is as deep as in the second type of these 
malformations. 

2. The coloboma properly called coloboma 
of the optic nerve has been excellently ex- 
plained by the chairman. 

3. A hole in the papilla—that is, the con- 
genital anomaly—is characterized by the 
presence of a little black spot in the papilla 
which may be in the center or more frequent- 
ly on the side, Generally, this spot is very 
small, but it may occupy a quarter or a third 
of the papilla. It is intensely black and some- 
times seems to start 2 or 3 mm. from within 
the thickness of the optic nerve. Sometimes 
it is in communication with the veins of the 
nerve, as in the case of Seefelder. It is a 
very rare anomaly and such a case may not 
be seen in a practice of half a century. 

It is most probable that the three types 
follow the same etiology—a defect in closing 
of the embryonal ocular cleft which con- 
tinues its course in the anterior portion of 
the optic nerve. Thus the congenital conus, 
the coloboma of the optic nerve, and the 
excavation of the papilla are different grades 
of the same congenital anomaly and occur 
with a frequency corresponding to the order 
of their listing. 

Dr. del Rio (in closing) thanked Dr. 
Galindez Iglesias for his fine discussion and 
continued : The possibility of a remote action 
of X rays in the case presented could not be 
investigated. The patient, of low mentality, 
has not been able to give a good history of 
the case, nor any details of her life or facts 
previous to her birth. However, we do not 
believe that there have been such influences. 

I fully agree with the classification of con- 
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genital malformations and diseases. This 
case belongs to the first group, to the mal- 
formations. These appear at the first moment 
of birth, while diseases show themselves 
later, as occur in abiotrophies, for example. 

With reference to the theories advanced 
by Dr. Galindez I think, as Fleischer says, 
in “Erb-Leiden des Auges” published in 
Leipzig, 1938, that the alterations in the clos- 
ing of the fetal cleft are due to changes in 
the genes in the earliest stage, without any 
external or internal influences. With refer- 
ence to the influence of the higher centers 
hypothalamus, and so forth——I do not know 
very much about the studies of Dr. Maranon 
on the subject but I believe that the first 
thing to clear up is which comes first in de- 
velopment. I believe that malformations of 
the cleft are due to changes in the genes. 
Many times malformations of a whole sys- 
tem occur, as in the syndrome of Marfan. 

I want to thank Prof. Marin Amat for his 
discussion. I have been for a long time in 
accord with his classification of the colo- 
bomas. The fibers of the optic nerve are 
spared, as Dr. Marin Amat has said, and 
proof of this is shown in the case of Parsons 
(Duke-Elder) in which it is seen that the 
coloboma affects the choroid immediately 
around the optic nerve, and this appears 
withdrawn in the vaginal space on the side 
of the coloboma. The vaginal space on the 
coloboma is very much enlarged and the fibers 
of the optic nerve are pushed back but they 
are not affected by the process. The papilla 
is variable and the vessels come out in a nor- 
mal position. This is a classic example of 
coloboma of the optic nerve. 


BASILAR LORDOSIS OF BARTOLETTI 


Dr. Marto Estesan presented a case of 
the basilar lordosis of Bartoletti, Of the dif- 
ferent types of cranial dysostosis perhaps 
the most interesting to the ophthalmologist 
are deformations of the base of the cranium. 
The morphologic aspect of the cranium may 
be normal or almost normal and yet radiog- 
raphy will show a sinking in of the sphenoids 
and of the sella turcica which damages the 


whole bony architecture. It is in these cases 
that the optic nerve is most gravely and 
seriously affected. 

The patient, a boy, aged three-and-one-half 
years, of normal birth, had no hereditary or 
familial findings. At the age of two-and-one- 
half years, an elevation appeared in the re- 
gion of the anterior fontanelle. Later, there 
was slight exophthalmos, divergent strabis- 
mus, and progressive loss of vision. A month 
ago he began to have nystagmus, headaches, 
and mild vomiting. 

The clinical examination showed a well- 
developed boy with no malformations of 
other parts of the skeleton, There was no 
syndactilia. The cranium showed a high dome 
and along the mesofrontal line a bony ridge 
could be felt rising upward like the crest 


of a helmet. The face showed adenoid facies, 
a straight nose, no prognathism, moderate 


exophthalmos, a divergent, concomitant stra- 
bismus, nystagmus with small oscillations, 
and a slight hypermetropia of less than one 
diopter. 

The fundus in both eyes, but more marked 
in the right, gave a picture of optic atrophy, 
postneuritic or postedematous. The papillas 
were gray and large, with an irregular and 
slightly elevated contour. The arteries were 
narrow ; the veins, not much dilated, arched 
on reaching the papilla and continued in a 
rapid, zig-zag fashion. 

Pupillary light reflexes were present, al- 
though they were slow on direct stimulus, 
especially in the right eye. The child’s age 
did not permit measuring visual acuity nor 
the visual field. Occasionally there are slight 
horizontal nystagmoid movements of the 
head. 

Radiologic examination by Dr. Ortega 
showed: (1) A synostosis of all cranial su- 
tures except the occipital; (2) intracranial 
hypertension—many and marked digitlike 
impressions with bulging and thinning of the 
frontal and parietal bones (clinical manifes- 
tations were headache, vomiting, and the ap- 
pearance of the optic discs) ; (3) there was 
no separation of the sutures but there was a 
bony formation along the mesofrontal line 
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(the synostosis had converted the cranium 
into a rigid and inextensible box in which 
the growing brain could not expand); (4) 
a marked sinking of the sphenoid and of the 
sella turcica, with the sphenoidal angle of 
Weckler much. enlarged and the middle cere- 
bral fossa large and deep below the level 
of the anterior cerebral fossa; (5) the orbi- 
tal cavities were short and narrow posterior- 
ly which led to the exophthalmos and di- 
vergence of the eyes; (6) the optic foramina 
were triangular, flattened from above, more 
marked on the right, the side of the greater 
optic atrophy (perhaps they were also nar- 
rowed ). 

The papillary atrophy, either postneuritic 
or postedematous, could be attributed to 
cerebral compression or to strangling of the 
optic nerve by a narrow or flattened bony 
canal, The nystagmus was due to the ambly- 
opia. It could also be explained by vestibular 
or cerebellar disturbances caused by the 
faulty formation at the base of the cranium. 

Dr. Mario Esteban then reviewed the vari- 
ous pathogenic theories of dysostosis and 
spent some time considering the endocrine 
and metabolic influences which can produce 
hypoplasia of the cranial base, provoking or 
favoring early synostosis of the sutures. In 
this case there was hypercalcemia and phos- 
phoremia. In the beginning, the cranial de- 
formation was attributed to rickets and cal- 
cium and vitamin D were administered in 
large quantities which, although not a direct 
cause, might have hastened the synostosis. 

With reference to treatment, one should 
pay attention to the nose and throat affec- 
tions which in some cases have an influence. 
One should also study in every case the en- 
docrine and metabolic conditions. Decom- 
pressive operations may consist of: (1) 
Lumbar puncture which may have only a 
temporary effect and is, moreover, danger- 
ous; (2) trephination, which is said to give 
favorable results with a regression of the 
papillary edema; (3) puncture of the corpus 
callosum (cases are reported in which the 
headaches disappeared and vision became 
better ; others in whom the operation failed) ; 


(4) resection of the roof of the optic canal 
either by the orbital route (Hildebrand, 
Worms, and Carrillon) or by transfrontal 
route (Clovis, Vincent). This would be the 
operation indicated in order to free the 


nerve in cases of stenosis. It is well under- 
stood that the results of the operation would 
be most favorable when done early to avoid 
atrophy of the optic nerve. 

CAUTERIZATION IN SCLERITIS AND EPI- 

SCLERITIS 

Dr. Marin Amar read a paper on heat 
cauterization in the treatment of scleritis and 
episcleritis. He reviewed the local and gen- 
eral medications used in the treatment of in- 
flammations of the sclerotic. He also dis 
cussed the small surgical interventions em- 
ployed (subconjunctival injections, scrap- 
ings, and so forth) and the physical agencies 
applied, such as heat, diathermy, short-wave, 
radiotherapy, which generally fail or give but 
slight and uncertain results. 

Spurred by the success obtained by Jen- 
sen, who employed heat cauterization by 
means of a sharply pointed cautery and ob- 
tained cures, Dr. Marin Amat began to use 
this form of therapy and has obtained rapid 
and perfect cures in a large number of cases. 

He employs a cautery which is thinner and 
sharper than those ordinarily used in oph- 
thalmology. The inflammatory focus in the 
sclerotic is first anesthetized by means of 
cocaine crystals; this produces absolute an- 
esthesia so that the lids can be separated with 
the fingers and as many small punctures as 
desired can be made. 

Discussion. Dr. Carreras Matas: In my 
opinion, in addition to the products of de- 
struction, resulting from the small number 
of cells destroyed by this procedure, which 
excite cellular proliferation and repair, there 
also supervenes an axon reflex which causes 
a stimulation to the immediate collaterals, 
liberating histaminelike substances that cause 
a vasodilatation and thus provide better 
nutrition to the affected zone. 

Joseph I. Pascal, 
Translator. 
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The 86th annual mecting of the American 
Ophthalmological Society was held in Hot 
Springs, Virginia, May 31 to June 2, 1950. 
The president, Parker Heath of Boston, was 
in the chair. There were 112 members and 
18 guests registered. Nineteen papers were 
presented, and the general expression of 
opinion indicated that the program was one 
of the best ever given. 

Burton Chance and his committee ar- 
ranged a celebration in honor of the inven- 


tion, 100 years ago, of the ophthalmoscope 


are returned. But reprints to contain colored plates must be ordered when the article is accepted. 
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by Helmholtz. This consisted of a splendid 
exhibition, covering the period 1850-1865, 
of ophthalmoscopes, manuscripts, books, and 
other material relating to Helmholtz, loaned 
by the Army Medical Museum and individu- 
als, under the direction and supervision of 
Dr. Chance, Dr. Ruell A. Sloan, curator of 
the Army Medical Museum, and his able as- 
sistant, Helen R. Purtle. The exhibit, skill- 
fully displayed, was the center of attraction 
during intermissions and when the scientific 
mecting was not in session. 
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Dr. Chance, in a formal presentation, dis- 
cussed the “Early years of Helmholtz,” and 
delightfully sketched his early life and 
career, his personal characteristics and ap- 
pearance at the time of his invention. 

Dr. Arthur J. Bedell presented a valuable 
historical paper, “The first 10 years of oph- 
thalmoscopy, 1851-1861.” His description of 
the early reactions to the invention of the 
ophthalmoscope by those who thundered 
against the serious damage to the interior of 
the eye by the focusing of a “strong’’ light 
from candle or gas light, was most amusing. 
He very ably traced the rapid evolution of 
ophthalmoscopy during the first 10 years 
following its initiation, and concluded by 
pointing out the elevated stage this science 
occupies today. 

The scientific papers covered a wide va- 
riety of topics, as is usual. Lloyd and Levitt 
reviewed the problem of “Endothelial dys- 
trophy : Congenital, familial, and idiopathic,” 
with particular emphasis on the Fuchs’s 


type, adding several cases of congenital and 


familial origin to this group. 

Cogan, Martin, Kimura, and Ikui de- 
scribed their experiences in a recent survey 
done by them of atomic-bomb survivors in 
Japan, under the auspices of the National 
Research Council, Committee of Ophthal- 
mology. Eighty cases of radiation cataract 
were encountered in their work. 

Scheie and Frayer, in a paper on “Ocular 
hypertension induced by air in the anterior 
chamber,” pointed out the danger of this 
event and by clinical and animal experi- 
ments demonstrated that the mechanism lies 
in the ball-valve action produced in the eye 
by the air bubbles pressing the iris and pupil 
against the lens, thus blocking off the pos- 
terior chamber. 

Kronfeld and McGarry described “The 
mode of action of iris-inclusion operations.” 
A very ingenious and valuable study indi- 
cates true filtration even when there is no ap- 
parent bleb, On the other hand, DeVoe, in 
a careful gonioscopic study of cases in which 
fistulizing operations had been performed, 


described a number of them in which there 
was no visible (gonioscopically) interior fil- 
tration scar. In some of these cases, the ocu- 
lar tension was controlled. DeVoe con- 
cluded that these studies tend to confirm the 
opinion of those who believe that the con- 
trol of glaucoma is not primarily the result 
of mechanical fistulization. Chandler con- 
cluded in his paper on “Malignant glaucoma” 
that the extraction of the lens, even if not 
cataractous, in such an event is curative. 

Woods's paper on the “Clinical and experi- 
mental observations of the effects of corti- 
sone and ACTH in ocular diseases” was 
masterful. His experimental studies, in his 
opinion, would indicate that the remarkable 
changes produced by the drugs are not due 
to the blockage of the anaphylactic and al- 
lergic reactions present, but rather that they 
stop cellular and tissue response to inflam- 
matory stimuli in some fashion hitherto un- 
known. Woods's paper is most significant and 
will appear in full in an early issue of the 
JOURNAL. 

Cowan, in a delightful essay on “Emme- 
tropia,”’ reaffirmed his opinion that there is 
such a thing in spite of the belief of some 
to the contrary. 

Gundersen discussed “Ophthalmia no- 
dosa,” and described a case illustrating the 
pathologic conditions found in his patient, 
with numerous and beautiful Kodachrome 
slides of the histologic preparations. His il- 
lustration and description of the offending 
caterpillar, Isia isabella, succeeded in en- 
dowing this creature with a most colorful 


personality. 

Harrington, in a most important contribu- 
tion, demonstrated the “Dynamics of phako- 
erisis” by means of his modified Bell eriso- 
phake. His slow-motion picture of the way 
the erisophake works was beautiful to see 
and easy to understand. 

Post and Stickle discussed the “Fundus 
changes in juvenile diabetics” and thorough- 
ly surveyed about 40 cases of this condition. 
This paper and that of Beetham on “Dia- 
betic retinopathy in pregnancy” supple- 
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mented each other, and gave additional sup- 
port to the belief that it is the most careful 
control of diabetes rather than the duration 
of the disease that is the essential element in 
the prevention or at least the postponement of 
retinopathy. 

Fry described an unusual type of bilateral 
familial crystalline dystrophy of the cornea. 

Von Sallmann beautifully demonstrated 
the early lens changes that occur in experi- 
mental X-ray irradiation of the eye. His 
paper was decidedly one of the highlights 
of the meeting and was most timely in its 
bearing on atomic injuries to the lens. 

Vail discussed the problem of foreign ma- 
terials getting into the anterior chamber dur- 
ing intraocular surgery and emphasized that 
free, floating lint in the operating room 
should be included among them. 

Castroviejo described several cases and 
his technique of performing total penetrat- 
ing keratoplasty, as a preliminary report. It 
revives interest in this procedure that had 
fallen into discard. 

Town and Rakoff’s paper on the “Rela- 
tionship of the endocrines to cataract” was 
most thought provoking. It had to do chiefly 
with cataracts that occur in relatively young 
persons and that are produced by metabolic 
and endocrine dysfunction. 

The Howe Medal for distinguished serv- 
ice to ophthalmology was awarded to Alger- 
non Beverly Reese for his important oph- 
thalmic scientific contributions and for his 
devotion and service to our science. The jus- 
tice of this award to Dr. Reese was fully 
demonstrated by the warm and sustained 
applause by the members. 

Dr. John H. Dunnington of New York 
was elected president, and Dr. Lawrence T. 
Post of Saint Louis, vice-president of the so- 
ciety. Dr. Maynard C. Wheeler of New 
York was reélected secretary. 

The next meeting of the American Oph- 
thalmological Society will be held at the 
Greenbrier, White Sulphur Springs, West 
Virginia, on June 7, 8, and 9, 1951. 

Derrick Vail. 


ANNO MIRABILE, 1850 


Although the present half-century is 
mathematically adapted to historical perspec- 
tive, the year 1850 is a special milestone for 
ophthalmology since, in December of that 
year, Helmholtz invented its most revealing 
instrument, the ophthalmoscope. As Shastid 
said, there are just two kinds of ophthal- 
mology—that which came before and that 
which followed after Helmholtz’s discovery. 
The apparatus was rapidly simplified and 
improved, and, in 1852, Reute introduced the 
added technique of indirect ophthalmoscopy. 
A vast new domain was opened for explora- 
tion and in rapid succession the following 
discoveries were described by keen observ- 
ers: In 1853, pigmentary retinopathy (Don- 
ders) and detachment of the retina (Coc- 
cius) ; in 1855, the cupped disc of glaucoma 
(von Graefe) and thrombosis of the central 
retinal vein (Liebreich); in 1856, hyper- 
tensive retinopathy (Heymann); in 1858, 
syphilitic retinitis (Jacobson) ; in 1859 and 
1860 embolism of the central retinal artery 
and choked disc (von Graefe) ; and in 1861, 
optic atrophy ( Ed. von Jaeger). 

The scholarly T. Wharton Jones, who 
made some fine drawings for the later edi- 
tions of Mackenzie’s famous book and later 
contributed a celebrated text of his own, 
wrote in 1854: “Dr. Helmholtz, of Koenigs- 
berg, has the merit of specially inventing the 
ophthalmoscope. It is but justice that I 
should here state, however, that seven years 
ago Mr. Babbage showed me the model of 
an instrument which he had contrived for 
the purpose of looking into the interior of 
the eye. . . . This ophthalmoscope of Mr. 
Babbage, we shall see, is in principle essen- 
tially the same as those of Epkens and 
Donders, of Coccius and of Meyerstein, 
which themselves were modifications of 
Helmholtz’s.” Yet Jones still minimized its 
value: “The little help which the therapeu- 
tics of the eye has as yet derived from the 
ophthalmoscope appears evident.” His con- 
frere, Dixon, was even more disparaging : 
“If the praise bestowed upon this instru- 
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ment be allowed to go forth to the profes- 
sional public without strong cautions and 
limitations, dangerous results are likely to 
ensue.” 

In 1851, London had the first great na- 
tional exhibition. While visiting it, Donders 
met Bowman and Albrecht von Graefe, and 
forthwith the trio inaugurated a lifelong 
friendship. Bowman, aged 35 years, had 
just described the limiting membranes of the 
retina and, in 1847, had independently dis- 
covered the meridional and radial fibers of 
the ciliary muscle. Von Graefe, then 23 years 
of age, had been studying with Arlt in 
Prague, with Sichel and Desmarres in Paris, 
with the Jaegers in Vienna, and was now re- 
visiting London after finishing with Critchett 
and Bowman. Donders, although 33 years of 
age and already a renowned professor of 
anatomy and physiology, was so impressed by 
their fervor that he devoted himself hence- 
forth zealously and exclusively to ophthal- 
mologic investigation. Von Graefe had re- 
turned to Berlin the previous year (1850) 
and was immediately successful. He was one 
of the first to employ the ophthalmoscope, 
about which he had no inhibitions, exclaim- 
ing: “Helmholtz hat uns eine neue Welt er- 
schlossen 

The first American to practice ophthal- 
mology exclusively was Henry W. Williams, 
who had obtained his study and training in 
Paris, Vienna, and London. Shortly after 
his return he became remarkably active in 
his specialty. In 1850, when aged 29 years, 
he was privileged to give at Harvard the first 
course of lectures in ophthalmology in 
America ; was appointed the first ophthalmic 
surgeon of the Boston Dispensary; and 
translated Sichel’s work on Spectacles. He 
was probably the first to employ etherization 
as a general practice in cataract extraction, 
and the first to suture the corneal wound in 
this operation. 

In 1850, among the men about to enter 
ophthalmology, were Adolf Weber, who be- 
came the most adept surgeon among von 
Graefe’s students and received all the lat- 


ter's instruments as a legacy, and Jonathan 
Hutchinson, who was to disprove eight years 
later von Graefe’s mistaken idea that the 
cornea was never affected by syphilis. In the 
wave of the future were Holmgren, aged 19 
years, and Hering and Snellen, both aged 
16 years; still in the grammar grades were 
Argyll Robertson (13), Javal (11), Stilling 
(8), and Hirschberg (6). Priestly Smith 
was a promising lad five years of age; 
Schigtz was in diapers; and Ernst Fuchs, 
just a gleam in his father’s eye. 

The beginning of the nineteenth century 
marked a renaissance in medicine that 
reached a crescendo at midcentury. Vir- 
chow’s Cellular Pathology had been in circu- 
lation four years ; Henle’s Miasmas and Con- 
tagias, just published, first clearly stated the 
concept of contagion. Though the primary 
etiology of disease was still attributed to cli- 
mactic factors, the temperaments, and above 
all, the diatheses, Pasteur, now aged 38 years, 
was shortly to provide a truer insight. Most 
articles concerning the eye were published 
in general medical journals, some of which 
are still flourishing, such as the Lancet, the 
Boston Medical and Surgical Journal, and 
the American Journal of Medical Sciences. 
The last-named journal was founded by the 
first of our distinguished ophthalmologist- 
editors, Isaac Hays, who continued as staff 
surgeon of the Wills Eye Hospital from its 
founding in 1834 till 1854. Though the 
Annales d’Occulistique made its appearance 
in 1838, being the oldest eye journal in con- 
tinuous circulation, it was only after 1850 
that two more were established—the Archiv 
fiir Ophthalmologie by von Graefe in 1854, 
and the Royal London Ophthalmic Hospital 
Reports in 1857. 

Before World War I, America had eight 
ophthalmic journals, the only ones now sur- 
viving being the Archives of Ophthalmology, 
dating from 1869, and the American Jour- 
NAL OF OPHTHALMOLOGY, begun in 1884. 
With American contributions to ophthalmic 
research steadily mounting, a third journal 
is now urgently needed, and the most valu- 
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able long-range benefaction that could be 
made in this present midcentury would be 
the subsidy to an “American Journal of In- 
vestigative Ophthalmology.” 

lames E. Lebensohn. 


OBITUARY 
MANOEL A. DA SILVA 


Manoel A. da Silva died unexpectedly on 
March 5, 1950. A member of the modern 
Brazilian ophthalmological generation, Man- 
oel A. da Silva, although still a young man, 
was well known not only in Sao Paulo, but 
in Brazil and the Americas. 

Born in Sao Paulo, he attended grade 
school and high school in his native city. 
Registering in 1933 at the Escola Paulista de 
Medicina, he was graduated with the first 
class graduated by that school in 1938, His 
spirit and capacity for work and organiza- 
tion helped him to make friends among his 
colleagues and it was these same qualities 
which aided his advancement in his pro 
fessional career. 

During his last year at school, he worked 
as monitor in the Ophthalmological Clinic 
of the Escola Paulista de Medicina and was 
afterward appointed assistant and instructor, 
helping not only with the teaching of under 
graduates but also with graduate and post- 
graduate training in ophthalmology. 

When the Kellogg Foundation 
ships of the Pan-American Association of 
Manoel 


scholar- 


(phthalmology were established, 
Silva was classified in first place among the 
Brazilian candidates and spent a year at the 
Illinois and ar Infirmary at the time 
Cradle Peter Krontfeld 
Later he visited several 


United States. When the 


when Harry and 
were teaching there 
other clinics im the 

Society of “Kellogg Fellows” was founded, 
Manoel Silva was elected president, 

He was president of the Centro de Estu 
dos de ¢ ftalmologia de Sao Paulo and vice 
president of the Sociedade de Oftalmologia 


de Sao Paulo. He read the official paper at 
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the 4th Jornadas Brasileiras de Oftalmo- 
logia in Porto Alegre and had been chosen 
by the Sociedade de Oftalmologia de Sao 
Paulo and by the Centro de Estudos de 
Oftalmologia to present the official paper of 
these the Pan-American Con- 
gress of Ophthalmology. He was one of the 
assistant editors of Ophthalmologia Ibero 
Americana, deal to 
Manoel Silva for his tireless labor. He co- 
operated enthusiastically in the organization 
of the Bulletin of the Centro de Estudos de 
Oftalmologia and always entered whole- 
heartedly into all the activities of the Oph- 
thalomological Clinic of the Escola Paulista 


societies at 


which owes a great 


de Medicina. 

In memory of the assistant executive sec- 
retary of the Pan-American Association of 
Ophthalmology, a position held by Manoel 
A. da Silva since 1948, the Pan-American 
Congress of Ophthalmology, held in Miami 
Leach, paid a significant tribute to him, thus 
showing the sorrow of all ophthalmologists 
of this hemisphere for his premature de- 
cease. 

Moacyr E. Alvaro. 


BOOK REVIEWS 
By H. 
Baltimore, The Williams & Wilkins Com 
pany, 1949. Clothbound, 418 pages, 100 
illustrations, 30 color plates. Price, $9.50. 


Visuat DeveLorMENT Prince. 


This book is a fitting companion piece to 
Walls’s The Vertebrate Eye and VPolyak’'s 
The Retina to which the author refers occa- 
sionally in the text, giving credit to these 
authors, accepting them as sources of mate 
rial as having investigated many of the sub 
jects discussed in his book more fully than 
he. This volume is extremely readable and 
informative about the development of sight. 
Many 


grams, as well as a few color plates of the 


beautiful halftones and good dia- 


fundi of various animals, amplify the text. 

There are five parts, the first having to do 
with such subjects as the structure of the 
retina in man and in animals and a descrip- 
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tion of its function and method of action. 
The second and longest part is concerned 
with the evolution of invertebrates and verte- 
brates ; their nocturnality and pupillary func- 
tion. The third part has to do with color 
vision, the fourth with night vision and dark 
adaptation, and the fifth with methods of ex- 
amination and a discussion of fundus sig- 
nificance. 

The chapter on perception gives, among 
other things, a brief outline of the brain 
areas utilized for the various senses from 
the lower animals to man, showing the de- 
crease in areas, the functions of which, such 
as smell, become less and association areas 
become greater the more advanced the evolu- 
tion. The chapters on retinal structure are 
somewhat detailed for the lay reader, but 
elementary in comparison to the exhaustive 
treatises of Polyak and others. 

The two sections on evolution of inverte 
brates and vertebrates make fascinating read- 
ing as do the following on experiments im 
nocturnality and diurnality. 

After detailing the progressive changes 
in the eyes from unicellular organisms with 
only an eye spot through compound eyes and 
multiple eyes and ending with some consider- 
ation of the pineal eye, as in the surviving 
sphenodon, the author passes to the discus- 
sion of the general evolution from the 
cyclostomes, which are like parasites, through 


the elasmobranchii and the lungfish to the 


amphibians. 

Amphibious life was occasioned by an at- 
tempt by smaller fish to escape from larger 
sea monsters. At the same time some fish 
sought escape in the deepest and darkest 
waters. Each of these changes was accom- 
panied by suitable adaptations of body and 
eve structure. 

"Gradually the fish developed legs to re 
place the fins, and reptiles ruled the land. 
But again, the little must escape from the 
big and this was done by taking to the air 
or burrowing into the ground. And thus, 
the birds and snakes were born. 

The birds’ eyes became exceedingly efh- 


cient for their purpose, developing great 
visual acuity and, in some cases, double 
maculas to protect them from enemies in the 
air and to enable them to have vision for 
acquiring food. The snakes, having special 
use for vision in the dark, acquired eves suit- 
able for this purpose, sacrificing something 
of diurnality, For some unknown reason 
reptiles, especially the larger ones, almost 
disappeared from the earth and the day of 
the primates slowly dawned. 

The countless cons, estimated by Prince 
at three billion years, necessary for these 
changes from organic solutions to modern 
man to take place are almost inconceivable. 
If we tentatively accept the estimates of 
physicists that there are only about 10 mil- 
lion years of solar energy remaining in our 
sun and it has taken three billion years to 
get us to our present stage of development, 
one almost feels that there is very little time 
left! 

Pupillary function with its adaptation to 
life's necessities is well told. The description 
of the use of color in the animal world for 
protection and for the hunter makes another 
excellent chapter. The part on color vision 
is somewhat unsatisfying for the reason that 
the subject is so little understood. Many of 
the current theories are given, but one is left 
in the usual doubt as to the correct explana- 
tion. 

A good chapter is that on nystagmus. The 
analysis of the differentiation between the 
congenital and acquired types is clear. The 
care and handling of animals for the routine 
examination of their eyes gives some tech- 
nical information that is valuable. 

In summary, this book is well written and 
interesting. It is by no means an exhaustive 
treatise on the subject and scarcely suffi- 
ciently detailed for a reference text, Both 
ophthalmologists and lay readers will enjoy 
it, there being only a few chapters that 
would be obscure to the latter because of 
lack of a medical background. 

Lawrence T. Post. 
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Tue PLACE oF THE ANOMALOUS QUOTIENT 
By Coton Viston EXAMINATION AND BY 
Evatuation or Cotor By 
Georg W. Keyser, former chairman Oslo 
Ophthalmological Society. Oslo, A. W. 
Bréggers Boktrykkeri A/S. Paper bind- 
ing, 4 figures, | colored plate. 

The anomalous quotient is obtained from 
tests on anomaloscopes by dividing the 
green-red ratio of the color deficient by that 
of the normal individual. This quotient gives 
a simpler and more exact expression than 
the Rayleigh equation and is independent of 
the quality and quantity of light employed. 
The author speaks well of the latest improve- 
ment of the pigment-anomaloscope of Ket- 
tesy which permits measurements with an 
exactitude of 0.1 mm. In deuteranomaly the 


anomalous quotient is about 3.6; in prota- 
nomaly, about 0.6. 

The ordinary examination merely distin- 
guishes the color-capable from the color- 
incapable. The anomalous quotient provides 


a method of evaluating color ability that can 
be correlated with occupational requirements. 
In the final judgment upon color ability, 
training and experience should be considered. 
Prospective students in the medical sciences 
require examination since an anomalous 
quotient of about 3.0 will occasion difficulty 
with colored titrations and the recognition 
of colored microscopic details. 

The author's previous text, Zur Frage der 
Farbentichtigkeit, should be read for a com- 
plete perspective of his views. The present 
supplemental brochure in English is gener- 
ously offered gratis to American libraries 
and others concerned with this important 
subject by Dr. Keyser whose address is 
Ovre Slottsgate 17, Oslo, Norway. 

James E. Lebensohn. 


BULLETIN LA Socikré Bevce p’Orn- 
THALMOLOGIE, No, 91, February 20, 1949. 
Hoorens discusses the anatomy and physi- 

ology of the pupillary movements. He states 

that the iridoconstrictor centers have a true 


tonus, and that the light reflex centers are 
located in the pretectal region and mesen- 
cephalon, and that miosis which is associated 
with convergence and accommodation is due 
to nervous impulses from the diencephalon 
and probably also the cerebral cortex. 

Heymans discusses the pharmacology of 
the pupillary movements. Coppez and Cop- 
pez discuss the tonic pupil, the syndrome of 
Adie, Horner’s syndrome, Marcus-Gunn 
sign, and have a rather long discussion of 
the mechanism of drugs on these pupils. 

Sourdille discusses the importance of par- 
tial posterior synechia. He mentions the de- 
sirable features of addition of adrenalin and 
cocaine to atropine, among which are better 
dilatation and disappearance of photophobia, 
lacrimation, and blepharospasm. He advo- 
cates iridectomy for all patients in whom the 
iris shows persistent adhesions, with visual 
decrease, and with the advent of cataractous 
changes, in order to diminish the number of 
secondary glaucomas, to favor healing, and 
to reduce the number of postinflammatory 
cataracts. 

Frangois and Descamps describe at length 
two types of amyotrophic sclerosis, the 
Charot-Maire-Tooth type, and the Dejerine- 
Sottas type. Pupillary abnormalities were 
more common with the latter type. 

Weekers and Roussel discuss pupillary al- 
terations following the retrobulbar injections 
of alcohol. They used rabbits, and injected 
0.5 to 20 cc. of 50- to 80-percent alcohol, 
which resulted in mydriasis and abolition of 
the light reflex, due to damage to the orbital 
parasympathetic iridoconstrictor fibers. They 
say that clinically the pupillary effects are 
also from damage to the iridoconstrictor 
parasympathetic fibers which come from the 
ciliary ganglion. 

Leeuwen describes the pupillary syndrome 
observed in one family of five members. It 
was characterized by small irregular pupils, 
with retention of reaction to light and con- 
vergence. Homatropine gave a very slight 
dilatation. He compares true myasthenia 
gravis with ocular manifestation of a pseudo- 
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myasthemia seen in Graves’s disease. In the 
former there is a rapid disappearance of 
symptoms under prostigmin. 

Francois mentions pupillary studies in 
cases of heterochromia of Fuchs which is a 
degenerative and noninflammatory change. 
These patients have a sympathetic paralysis. 

Dollfuss describes a patient who had total 
paralysis of the iris due to an intraocular 
metallic foreign body, with vision of 7/10. 
Appelmans and Forez conclude that benzed- 
rine drops do not have any curative power 
in keratitis or iritis. They are perhaps useful 
to reinforce the action of homatropine and 


euphthalmine. 
Bennett W. Muir. 


BuLLeTIN oF THE Socrérés p'OrpHTHAL- 
MOLOGIE DE France. 1949, Vol, 1, No. 1, 
pp. 1-325. 

This Bulletin des Sociétés d’Ophthal- 
mologie de France unites, as planned, the re- 
ports on the meetings of the Ophthalmologi- 
cal Societies of Paris, Est, Lyon, Midi, Bor- 
deaux, Sud-Ouest, Ouest, and Nord. It will 
be published in 10 issues; eight will be de- 
voted to the regional societies, one to the 
joint meeting in March or April, and one 
to the meeting of the Ophthalmological So- 
ciety of Paris in November of each year. 

The present volume contains the reports 
on the joint meeting in Lyon on March 14, 
1948, on the meeting of the Ophthalmologi- 
cal Society of Paris on January 15, 1949, of 
the Ophthalmological Society du Nord, on 
January 30, 1949, in Lille, of the Ophthal- 
mological Society du Midi on April 11, 1948, 
in Marseille, and of the Ophthalmological 
Society du Midi on June 27, 1948, in Tou- 
louse. 

Eighteen papers on various subjects were 
read during the session on March 14th, and 
in most of them heredity in pathologic con- 
ditions of the eye was discussed. J. Sédan 
and Mme. S. Sédan-Bauby described two 


young persons with a latent glaucoma that 
became manifest in migrainelike attacks. The 
glaucoma occurred in members of three pre- 
ceding generations. 

A. Dubois-Paulsen, P. Francois, and J. 
Miller described unusually good results from 
retrobulbar injections of penicillin, 100,000 
units per 1.0 cc., in early stages of severe 
choroiditis. Vouters believes that ocular 
dynamometry is an important differential 
diagnostic help in intracranial diseases. 

Considerable emphasis was given to the 
use of the human and animal amnion for 
conjunctivoplasty in fresh form as well as in 
dried, thinned, and autoclaved condition, The 
results with the fresh material were less good 
because it is fragile and tears easily. 

Paillas praised the use of stroboscopy in 
neurosurgical patients with optic atrophy. 
J. Sédan and Mme. S. Séedan-Bauby recom- 
mend capillaroscopy of the limbus as a 
diagnostic help for the study of the circyla- 
tion in general. In another paper they draw 
attention to the possible relationship of 
monocular high myopia to injury caused by 
the application of the forceps during de- 
livery. When, because of the pressure of the 
forceps on the anterior part of the eye, the 
posterior pole bulges, it may form a locus 
minoris resistentiae during future life. The 
same authors also contribute a study on 
sympathetic ophthalmia restricted to the pos- 
terior segment of the eye and include three 
case histories. 

A critical review of the effect of strep- 
tomycin in tuberculous meningitis, optical 
arachnoiditis, and specific diseases of the 
anterior segment of the eye was given by 
Dejean, Cazaban, Gassenc, Calmettes, Ta- 
barty, Gavipury, Benhamou, and Foissin, 
who also stress the importance of disc 
changes in tuberculous meningitis equal in 
prognostic value to choroidal lesions in mili- 
ary tuberculosis. 


Alice R, Deutsch. 
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Eprrep ry Dr. F. Hereertr 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 


thalmology 

. General pathology, bacteriology, immunology 
Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

4. Physiologic optics, refraction, color vision 

5. Diagnosis and therapy 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

&. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 


4 

PHYSIOLOGIC OPTICS, REFRACTION 

COLOR VISION 

Vukovich, V., and Schubert, G. Fluctua- 
tions of fixation and binocular single vi- 

sion. Arch. f. Ophth. 149:706-718, 1949. 
The authors define Panum’s areas as 
units or circles of sensation which in size 
and location correspond to corresponding 
retinal areas. As long as rays of light im 
pinge upon these areas binocular vision 
produces single images. Even during 
strict fixation the eyes perform move 
ments of various types. The authors study 
the question whether the Panum’s areas 
in the foveal regions of the retina are cor- 
related in size to the movements of the 
eyes during fixation. They compare the 
sizes of Panum’s areas with the areas of 
fixation by rather simple methods and find 
that each area has a diameter of 5 to 6 
minutes. Voluntary and reflex movements 
are integrated to produce images within 
the borderlines of functionally conjugate 


retinal areas Ernst Schmerl. 


5 
DIAGNOSIS AND THERAPY 


Carreras Matas, 8. A regulator for the 


0. Crystalline lens 

1. Retina and vitreous 

2. Optic nerve and chiasm 

3. Neuro-ophthalmology 

4. Evyehall, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20 Hygiene, sociology, education, and history 


illumination of the background and the 
test object in projection perimeters with 
the Belmonte illuminator, based on the 
principle of Rumford’s photometer. Arch. 
Soc. oftal. hispano-am. 10:197-198, Feb., 
1950. 
The 
provides a calculated adjustment of the 
illumination of the background and the 
test object. (1 figure.) Ray K. Daily. 


author describes a device which 


Deo Ridruejo, Jose M. A model with 
changeable blades for a trephine for kera- 
toplasty. Arch. Soc. oftal. hispano-am. 10: 
137-140, Feb., 1950. 

This modification was designed to in- 
crease the availability and to reduce the 
price of the instruments. Its essential com- 
ponent is a blade similar to a razor blade 
and sharpened as simply, which is intro 
duced into a cylindrical handle. It contains 
a centering stylet and the length of the 
cutting edge is adjusted by means of a 
screw, (1 figure.) Ray K. Daily. 

Pelayo Martin del Hierro, Manuel. An 
improved capsule forceps. Arch. Soc. oftal. 
hispano-am. 10:76-78, Jan., 1950. 

The author believes that the difficulties 
in intracapsular cataract delivery are due 
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to the instability in the separation of the 
arms of the capsule forceps. To standard- 
ize this separation the author adds a regu- 
lating device similar to the one on a cha- 
lazion forceps, which permits regulation 
of the opening before and during its use. 
Ray K. Daily. 


Perez Toril, F. Tissue therapy of Fila- 
tov. Arch. Soc. oftal. hispano-am. 10:74 
76, Jan., 1950 


The author's experience with 29 cases of 
retinitis pigmentosa, optic atrophy, uve 
itis, and eczematous keratitis, leads him to 
conclude that one should not become un 
reasonably enthusiastic about this form of 
therapy, nor discard it altogether as use 
less. Ray K. Daily. 


Selfa, Enrique. A consideration of the 
lipotropic factors in ophthalmology. Arch 
Soc. oftal hispano am. 10-00-67, Jan., 1950. 

The author reviews the literature on the 
physiology of lipotropic substances and 
their therapeutic application and describes 
in a general way his impressions of this 
form of therapy and of histiotherapy in 
ocular diseases. For lipotropic therapy he 
uses glycocoll and naphthaquinone orally. 
The patients treated by both methods had 
high myopia, chronic iritis of obscure eti- 
ology, atrophy of the optic nerve, glau- 
coma, and disseminated choroiditis. The 
results of lipotropic therapy were gener 
ally inferior to those of histiotherapy with 
subconjunctival implantations of placenta. 
The author cautions, however, against the 
use of histiotherapy in glaucoma because 
he encountered a rise of ocular tension in 
a case of trachoma and one of corneal leu- 
coma treated with subconjunctival im- 
plantations of placenta. The two outstand- 
ing impressions are that histiotherapy 
induces a gain in weight and a general 
feeling of well being during the treatment, 
probably as a result of the action of some 
antiferment of a lipase which reduces the 


fat combustion and is a helpful last step in 
the operation for retinal detachment. 


Ray K. Daily. 


Stocker, F. W., and McPherson, 5S. D., 
Jr. The use of beta irradiation in ophthal- 
mology. North Carolina M. J. 11:65-66, 
Feb., 1950 

The lliff applicator contains a radium 
salt and is so constructed that the alpha 
rays are absorbed by a Monel metal face 
plate. 93 percent of the rays that pass 
through are beta rays and 7 percent are 
gamma rays. Since the beta rays are ab 
sorbed by 3 mm. of tissue and only a few 
gamma rays are released, this applicator 
has been successful in treatment of lesions 
about the eye. The lesions treated were 
limbal and palpebral vernal conjunctivitis, 
inflamed and recurrent pterygium, pseudo 
pterygium, corneal vascularization, scle 
rosing keratitis, and papilloma of the lids 

Herman Weinberg. 


Stocker, F. \W. The use of anti-histaminic 
drugs in ophthalmology. South. M. J. 43: 
243-247, March, 1950. 

Antihistamines supposedly nullify the 
effect of histamine upon the cells of the 
body by blocking the receptor of the cell. 
Numerous external diseases of the eye, 
such as allergic dermatitis, marginal kera 
titis, blepharitis, conjunctivitis, vernal 
catarrh, and recurrent erosions react fa 
vorably in a great percentage of cases to 
0.5-percent histadyl or 0.25-percent anti- 
histine. Dramamine, 100 mg., is recom- 
mended for postoperative nausea after 
cataract surgery. Irwin EF, Gaynon. 
6 

OCULAR MOTILITY 

Comber, W. The conditions involved in 
the development of concomitant strabis- 
mus. Arch. f. Ophth. 149 :562-577, 1949. 

Basic factors of concomitant strabismus 
are 1. incomplete development of binocu- 


lar vision, 2. optical differences in the eyes 
due to anomalies of refraction or disease, 
3. lack of proportion between convergence 
and accommodation, 4. abnormal position 
of the eyes at rest. Factors causing the 
first manifestations are 1. in the newborn 
a failure to achieve the normal position 
due to congenital errors, 2. in the young 
baby the development of near vision with- 
out development of fusion, and 3. in the 
mature infant a loss of fusion with in- 
creased use of near range and after dis- 
eases. The permanent state results from 
1. achievement of the habit of exclusion, 
2. development of amblyopia, 3. develop- 
ment of a new retinal correspondence and 
4. development of a new muscle balance. 
Ernst Schmerl. 


Meesmann, A. Surgery of non paretic 
vertical squint. Arch. f. Ophth. 149:503- 
519, 1949, 

Results of 100 myectomies of the in- 
ferior oblique muscles are reported. A 
satisfactory effect following surgery of 
one or both obliques was obtained in 82 
percent of the cases, This compares favor- 
ably with results obtained in surgery for 
horizontal squint. Ernst Schmerl. 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Barraquer Moner, J. I. Results of kera- 
toplasty. Arch. Soc. oftal. hispano-am. 10: 
141-144, Feb., 1950. 

Barraquer believes that when kerato- 
plasty is indicated and well performed it 
affords excellent results. It is always suc- 
cessful in slowly developing lesions with- 


out iridociliary involvement, such as here- 


dofamilial degenerations, keratoconus and 
disciform keratitis. The prognosis is 
equally good in processes with more or 


less iridociliary involvement which have 
been permanently cured, such as central 
leucomas that follow trauma and infec- 
tion, or phlyctenular keratitis. Kerato- 


ABSTRACTS 


plasty is only successful in one half of the 
eyes with a disease that has a tendency to 
recur, such as interstitial luetic or tuber- 
culous keratitis. Vascularization, synechia 
and hypertension impair the prognosis to 
a varying extent. When transparency of 
the graft is not of primary importance, 
keratoplasty is practically always success- 
ful. Nonpenetrating kerotoplasty for es- 
thetic purposes in blind eyes assures trans- 
parency of the transplant, and the slight 
cloudiness of the deep corneal layers does 
not affect the cosmetic effect. Thirty illus- 
trations depict the preoperative and post- 
operative appearance of eyes in which 
keratoplasty was done for various reasons. 
Ray K. Daily. 


Davis, D. J., and Pittman, M. Acute 
conjunctivitis by hemophilus. Am. J. Dis. 
Child. 79:211-222, Feb., 1950. 

An epidemic of acute conjunctivitis oc- 
curring in the lower Rio Grande Valley of 
Texas was studied. The principal cause of 
the infection was the Koch-Weeks bacil- 
lus, although a number of attacks were 
caused by Hemophilus influenzae. The au- 
thors were able to differentiate the above 
organisms morphologically, and by fer- 
mentation tests. Some of the cases of acute 
conjunctivitis in this group were treated 
with streptomycin, and some with zinc 
sulfate, and the response is recorded. 

Donald T. Hughson. 


Garcia Miranda, Ramon. Traumatic 
keratoconus. Arch. Soc. oftal. hispano-am. 
10 :51-53, Jan., 1950. 

The author reports this case in support 
of Amsler’s theory on the pathogenesis of 
keratoconus. A 17-year-old worker devel- 
oped keratoconus of the right eye four 
months after the uneventful removal of a 
fragment of stone from the cornea. The 
author denies any relation between the ac- 
cident and the development of kerato- 
conus. In an examination of the left eye, 
with normal visual acuity, with the oph- 
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thalmometer it was difficult to align the 
mires ; the author interprets this finding as 
indicating the presence of keratoconus 
fruste in the apparently normal eye. 

Ray K. Daily. 


Giani, P., and Foffano, L. Lamellar 
keratoplasty in the treatment of trachom- 
atous pannus. Ann. d’ocul. 183:216-220, 
March, 1950. 

After a brief discussion of the advan- 
tages of partial keratoplasty, the author 
presents a detailed description of two 
cases in which the patients were greatly 
benefited by this procedure. A woman, 64 
years of age, had a corrected vision of 0.2 
in the left eye, which, after lamellar kera- 
toplasty, increased to 0.6. A 5-mm, Fran- 
ceschetti trephine was employed, and egg 
membrane with four sutures was used to 
fix the transplant. In another woman of 
37 years, X-ray applications of 100 R each 
were used to reduce vascularization after 
keratoplasty. The author believes that par- 
tial keratoplasty is the operation of choice 
in trachomatous pannus, 

Chas. A. Bahn. 


Makari, J. G. Reiter's syndrome with 
anaphylactoid purpura. J. Trop. Med. and 
Hyg. 53:39, Feb., 1950. 

A case of Reiter’s syndrome associated 
with anaphylactoid purpura is described. 
The various symptoms responded to bene- 
dryl. Irwin E. Gaynon. 


Marin Enciso, E. Therapy of corneal 
cicatrices. Arch. Soc. oftal. hispano-am. 
10 :68-73, Jan., 1950. 

The author advocates perilimbic sub- 
conjunctival injections of l-percent cho- 
line for the prevention and resolution of 
corneal opacities in such diseases as cor- 
neal herpes, trachoma, traumatic keratitis, 
and in fresh leucomas that follow corneal 
ulcers. Ray K. Daily. 


Rabadan Fernandez, Pedro. Bilateral 


band-keratitis, with disturbance in the 
locomotor apparatus. Arch. Soc. oftal. his- 
pano-am. 10 :54-59, Jan., 1950. 

The author reports a case of bilateral 
band-shaped corneal dystrophy, involving 
the palpebral portion of the cornea, asso- 
ciated with amyotrophy of all the muscles 
of the lower extremities and ankylosis of 
the knees. The progressive character of 
the corneal process was followed for eight 
years from its beginning as a mild corneal 
opacity to the typical appearance of band- 
keratitis, more opaque peripherally than 
in the center and involving 3 mm. of the 
horizontal meridian of the cornea; the 
other ocular lesions consisted of posterior 
synechia and cataracts. The literature is 
brietly reviewed. Ray K. Daily. 
8 

UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

D’Ermo, F. An unusual case of lens 
luxation simulating an iris cyst. Boll. 
d’ocul, 28 689-695, Nov., 1949, 

D’Ermo describes an eye in which, after 
severe uveitis, a dislocated lens caused 
the iris tissue to become very thin and to 
balloon forward so as to suggest a large 
cyst of the iris. (1 colored figure.) 

K. W. Ascher. 


Goodside, Victor. Occurrence of acute 
iridocyclitis in patient having chronic sim- 
ple glaucoma. New York St. J. M. 50:455, 
Feb. 15, 1950. 

Acute iridocyclitis with normal tension 
in the right eye healed in a patient who 
was given ]-percent atropine sulphate and 
10-percent neosynephrine solution, while a 
chronic simple glaucoma in the left eye 
reacted well to treatment with 2-percent 
pilocarpine. Two weeks after the inflam- 
mation in the right eye had subsided it too 
showed a rise in ocular tension which re- 
acted well to treatment with pilocarpine. 

Herman Weinberg. 
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Morax, P. P. Etiologic study and treat- 
ment of iridocyclitis with practical deduc- 
tions. Part I. Ann. d’ocul. 183:102-134 
Feb., 1950. Part II. 183:161-198, March, 
1950. 

Not many years ago almost all uveitis 
was ascribed to lues and treated accord- 
ingly. Then other causes considered in- 
cluded gonorrhoea, tuberculosis, focal 
infections, brucellosis and rarer protozoal 
and metazoal infections, as well as meta- 
bolic diseases. Even now the etiology is 
not completely understood in at least 50 
percent of patients. The author has made 
a detailed study of 252 cases observed 
over two years. Approximately 12 percent 
had clinical or serologic evidences of 
syphilis, 5 to 6 percent had gonorrhoea 
and 18 percent had focal infections. Dur 
ing the early stages of some diseases, such 
as lues and even tuberculosis, the uveitis 
is usually of the nongranulomatous type; 
in others such as gonorrhoea, the uveitis 
bears no relation to the duration of the 
extra-ocular cause, In gonorrhoeal uveitis, 
the anterior part of the eye is solely in- 
volved, the extraocular infection has usu- 
ally been of long duration, and sulpha 
and penicillin therapy is seldom effective. 
Retrobulbar aleohol injections are sug 
gested 

In the nongranulomatous type, the on- 
set is usually sudden and the inflamma 
tory symptoms are severe but the dura- 
tion is relatively short. Scarring is mini 
mal. In the granulomatous type of uveitis 
the onset is gradual, the inflammatory re 
action less severe, but of longer duration, 
and nodules may exist, Fibroplastic heal 
ing begins early but frequently destroys 
the function of the eye. In the nongranu- 
lomatous type there are relatively few 
synechiae because polymorphonuclear 
leucocytes in the aqueous do not aggluti 
nate as do mononuclear leucocytes. The 
latter form the large mutton fat pre 
cipitates observed in the granulomatous 
type. 


In uveitis of dental origin the infected 
teeth are usually in the upper jaw and on 
the same side. X-ray pictures may not be 
conclusive. The ocular disease may be 
temporarily or permanently improved, un- 
affected, or even made worse by the ex 
traction of diseased teeth. Serologic tests 
are of value in lues, gonorrhoea, tubercu 
losis and brucellosis. Polynucleosis sug 
gests acute general infection, usually re- 
cent, and is more frequently associated 
with nongranulomatous uveitis. Lympho- 
cytosis suggests chronic infection. Eosino- 
philia suggests an allergic factor. In sar 
coidosis, anergy to tuberculin is frequent 

Chas. A. Bahn. 


Morpurgo, Fabio. Two cases of con- 
genital aniridia. Ann. di ottal. e clin. ocu! 
75:253-200, Aug., 1949. 

Congenital aniridia is discussed at 
length in the light of two cases showing 
lenticular opacities and absence of the 
fovea in addition to the usual defects as 
sociated with this condition. Morpurgo 
concludes that ectodermal dystrophy of 
fers a possible explanation for the various 
ocular defects encountered in this anoma 
ly. Harry K. Messenger. 


Schreck, Eugen. Clinical manifestations, 
microbiology and pathology of sympa- 
thetic ophthalmia. Arch. f. Ophth. 149: 
056-079, 1949. 

Because of histologic studies the au 
thor considers sympathetic ophthalmia as 
a condition occurring in the intraocular 
fluids, the cerebrospinal fluid and the 
lymph spaces of the bulbus, optic nerve 
and chiasm. A lymphotropic virus enter 
ing the uveal tract is regarded as the spe 
cial causative factor. Its migration pro 
duces a perivasculitis and perineuritis 
Certain histologic findings cause the au 
thor to think of the virus as a Rickettsia 
lyvmphotropica migrans. In three clinical 
cases a retinal perivasculitis could be ob- 
served Ernst Schmerl 


wr 
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Sedan, Jean. Stretching of the iris be- 
fore peripheral iridectomy. Ann. d’ocul. 
183 :234-237, March, 1950. 

To facilitate peripheral iridectomy the 
author suggests the following procedure. 
After the Graefe incision, the modified 
DeWecker scissors is introduced closed 
the With slight 
pressure against the iris the blades are 
opened vertically which slightly stretches 
the iris and flattens the pupil above. With 


into anterior chamber. 


small iris forceps and scissors a peripheral 
iridectomy is then performed. 


Chas. A. Bahn. 


9 
GLAUCOMA AND OCULAR TENSION 

Barreiro Saavedra, Manuel. A prelimi- 
nary communication on variations in the 
ocular tension during electroshock. Arch. 
Soc, oftal. hispano-am. 10:151-156, Feb., 
1950. 

Tonometry was done on six patients 
before the application of electroshock, 
during the coma, and several times dur- 
ing the period of recovery. The tension 
curves are uniform, and show a brusque 
elevation reaching its pinnacle during the 
coma, a rapid drop below normal and a 
return to the initial level. 

Ray K. Daily. 


van Beuningen, E. G. A. Goniodyna- 
mometry, a test of the function of the 
angle of the anterior chamber in the liv- 
ing eye. Arch. f. Ophth. 149 2637-055, 1949. 


The author combined gonioscopy and 


dynamometry in the study of 16 normal 
The outflow of 


and glaucomatous eyes 
the aqueous varies with different limbal 
zones. The speed of flow of blood from 
Schlemm’s canal cannot be considered 
significant for glaucoma, but might give 
some hint concerning the condition of 
Schlemm’s canal, the internal plexus and 


the 


Schlemm’s canal, sclerosis of the trabecu 


episcleral veins. Obliteration of 
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lum and pigmentary interferences might 
be recognized by help of goniodynamom- 
etry. Ernst Schmerl. 

van Beuningen, E. G. A, Postoperative 
gonioscopic studies of surgical procedures 
in glaucoma simplex. Arch. f. Ophth. 149: 
620-036, 1949, 

Five years after surgery 
primary glaucoma were studied gonio- 
scopically. In the normal 
functioning of the trabecular tissue and 


146 cases of 
iridectomies 


Schlemm’s canal seem to be of greater im- 
portance than the size of the coloboma. 
In Elliot’s trephining operation and in 
cyclodialysis the all-or-none law holds 
true. This that if Elliot's 
regulates the ocular tension all danger 
seems to be prevented. However, if this 
valve closes, it becomes extremely difh- 
cult to control the tension by drugs. Pro- 
lapse of the iris, the ciliary body or the 


means valve 


lens capsule into the trephined sclera fa- 
vors obliteration. The results in cyclodial- 
ysis depend upon the width of the angle 
of the anterior chamber as well as the 
performance of this operation. 

Ernst Schmerl. 


Bonavolonta, G. On the relation be- 
tween the depth of the anterior chamber 
and the ocular tension. Ann. di ottal. e clin. 
ocul, 75 :345-371, Dec., 1949. 

In idiopathic detachment of the retina 
a state of hypotony usually prevails in as- 
sociation with increased depth of cham- 
ber. Marked 
depth mark the presence of large or nu- 
merous tears in the retina. Normal ten- 


hypotony and increased 


sion and depth postoperatively point to a 
favorable outcome, but with persistent 
hypotony and increased depth the opera- 
tion is more likely to prove unsuccessful. 
This relation between tension and depth 
provides a valuable prognostic criterion 
where a 
vitreous prevents 


postoperative cases 
the 


in those 
hemorrhage into 


observation of the fundus. In congestive 
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glaucoma the hypertension is in general 
proportional to the reduction in depth of 
the chamber, and the reduction tends to 


be greater in older subjects than in 
younger, and in hypermetropes than in 
myopes. In chronic simple glaucoma a 
similar relation between tension and depth 
of chamber occurs, though the variations 
are less pronounced and less constant. In 
infantile glaucoma the hypertension, gen- 
erally of moderate degree, is accompanied 
by a marked deepening of the chamber in 
direct proportion to the degree of hyper- 
tension. In nonperforating contusions of 
the globe conspicuous oscillations of ten- 
sion are noted and hypertensive states 
prevail. In general, the elevation of the 
tension is accompanied by a proportional 
increase in depth of chamber, and vice 
versa. In perforating injuries of the globe 
the initial hypotension is associated with 
deepening of the chamber. Persistent hy- 
potony along with a shallow chamber is 
the earliest objective sign of a functional 
disturbance of the ciliary body that may 
lead to atrophy of the globe. 
Harry K. Messenger. 


Bottoni, Angelo. Alterations of the iri- 
docorneal angle in glaucoma. Gonioscopic 
observations. Ann. di ottal. e clin. ocul. 
75 :279-286, Sept., 1949. 

The angle may be completely closed by 
peripheral anterior synechias (goniosyne- 
chias) or blocked by fibrosis of the tra- 
beculum, yet all hypertensive phenomena 
may be absent. On the other hand, glau- 
coma may occur when the angle is free 
from synechias, when the intertrabecular 
spaces are permeable and Schlemm’s canal 
is visible. The intertrabecular spaces may 
apparently be blocked by pigment or exu- 
date, yet hypertension may not occur. In 
certain cases of uveitis a hypertensive 
state can occur even when the angle is 
wide and the trabeculum is normal. Even 
in the sound eye of a person with uni- 
lateral glaucoma the angle does not af- 
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ford the least token whereby a predis- 
position to glaucoma may be recognized. 
There is no definite degree of narrowing 
of the angle that can be considered as in- 
dicating the likelihood of glaucoma. Glau- 
coma operations can succeed even if the 
angle remains closed, and may fail even if 
the angle is open. We can conclude that 
the importance of the angle and of 
Schlemm’s canal in the genesis of glau- 
coma is not absolutely certain and that 
other factors must be investigated in the 
solution of the problems posed by intra- 
ocular hypertension. 
Harry K. Messenger. 


Carreras Matas, Marcelo. Tonometry in 
induced hypertension. Arch. Soc. oftal. 
hispano-am. 10:157-165, Feb., 1950. 

To determine how accurately the tono- 
metric measurements correspond to the 
actual ocular tension, Carreras suggests 
the following procedure. The tension is 
taken as usual; without removing the 
tonometer the eyeball is subjected to a 
pressure of 40 grams with an ophthalmo- 
dynamometer, and the rise in the intraocu- 
lar pressure on the tonometer noted. If 
the rise is over 30 mm. of Hg the first 
tonometric reading was probably 
high ; if it was equal to 30, the determina- 
tion was exact; if it was less than 30, the 
tension is actually higher than that in- 
dicated by the tonometric reading. (5 
figures. ) Ray K. Daily. 


too 


Godtfredsen, Erik. Glaucoma and liver 
function. Acta Med. Scandinav. suppl. 234 
pp. 130-135, 1949. 

To substantiate Cordero’s and Schmel- 
zer’s experience that about one third of 
glaucoma patients react abnormally to 
liver function tests the Takata-Ara test, 
thymol turbidity test, and urobilin test in 
urine were performed in fifty patients hav- 
ing glaucoma simplex. Condero and 
Schmelzer’s work was not confirmed. (2 


tables. ) Herman Weinberg. 


1 4 
an 
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Scharf, J. Experiences with the dia- 
and subscleral iridencleisis in glaucoma. 
Arch. f. Ophth., 149 :586-591, 1949. 

The results obtained in 40 cases are 
called satisfactory. Ernst Schmerl. 


10 
CRYSTALLINE LENS 


Thompson, R. G. Cataract with atopic 
dermatitis : dermatologic aspects with spe- 
cial reference to preoperative and post- 
operative care. Arch. Derm. and Syph. 61: 
433-441, March, 1950. 

Cataracta neurodermatica is an uncom- 
mon disease, the exact etiology of which 
is unknown, and predisposes the eye to 
postoperative complications. An outline 
of care to be given by the dermatologist 
is given. (2 figures.) 

Irwin E. Gaynon. 


11 
RETINA AND VITREOUS 


Damel, C. S., and Brodsky, M. Occlu- 
sion of the central retinal vein. Arch. Soc. 
oftal. hispano-am. 10:21-34, Jan., 1950. 

This is an analysis of 39 cases, relative 
to age, sex, fundus findings of the fellow 
eye, visual acuity, clinical diagnosis, blood 
pressure, blood urea and glucose, urinaly- 
sis, Wassermann, and _ electrocardio- 
graphic findings. Forty-two retinographs 
illustrate the evolution of the fundus pic- 
ture from its incipient to the final stage of 
the disease. Ray K. Daily. 


Owens, W. C., and Owens, E. U. Retro- 
lental fibroplasia. Am. J. Publ. Health. 
40 :405-408, April, 1950. 

When fully developed a vascularized 
grayish membrane forms behind the lens 
and the development of the entire eye be- 
comes arrested. When first studied, it was 
suggested that the membrane arose from 
a persistence of the embryonic tunica vas- 
culosa of the lens, abnormal persistence of 
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the fetal primary vitreous or from a gen- 
eralized maldevelopment of both the cere- 
bral and ocular ectoderm. The cause is 
still unknown but it has been shown that 
the disease begins in postnatal life with 
great dilation and tortuosity of the retinal 
arteries which is followed by swelling and 
infiltration of the retina, the development 
of fibrous bands in the retina which ex- 
tend into the clouded vitreous and lead to 
extensive retinal detachment and the for- 
mation of a complete retrolental mem- 
brane by the fusion of the vitreous bands 
and the peripheral folds of the detached 
retina. It occurs in 16 percent of prema- 
turely born infants that weigh less than 
3 Ibs. at birth and 8 percent of those that 
weigh between 3 and 4 Ibs. The membrane 
is usually complete when the child is four 
months old. The first sign of degenerative 
change occurs when the child is four 
weeks old and it is not improbable that 
the child has by this time not only ex- 
hausted its supply of essential metabolites 
and, because it has difficulty in absorbing 
fat, does not get an adequate new supply. 
Metabolic studies on the postnatal course 
of the premature infant will probably pro- 
vide a solution to the problem of the etiol- 
ogy of the defect and may even suggest 
measures for its prevention. 
F. H. Haessler. 


Speert, H., Blodi, F. C., and Reese, 
A. B. Retrolental fibroplasia; a hazard of 
premature birth. Am. J. Obst. and Gynec. 
59 :246-258, Feb., 1950. 


In a series of 104 white infants who 
were partially or totally blinded by the 
presence of a grayish white connective 
tissue membrane in the anterior vitreous, 
96 percent had been born prematurely. 
The condition appears to be increasingly 
frequent and of equal incidence in both 
sexes. It is probable that in all monozy- 
gotic twins both are always affected but 
only one dizygotic twin. Genetic factors 
and a history of previous premature births 
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seem to be important in the appearance of 
this condition. Rubella may be a factor. 
(6 figures, 7 tables.) 

Herman Weinberg. 


12 
OPTIC NERVE AND CHIASM 
Ley, Adolfo. Compression of the optic 
nerve by a fusiform aneurysm of the ca- 
rotid artery. J. Neurol., Neurosurg. and 


Psychiat. 13:75-86, Feb., 1950. 
The author reports five cases of com 
pression of the optic nerve by a fusiform 


aneurysm of the carotid artery and re 
views four others that have been reported. 
The visual symptoms appear early and are 
often confused with a retrobulbar optic 
neuritis. Cerebral angiography is useful in 
the diagnosis, The lesion must be differen 
tiated from the parasellar meningiomas, 
the pituitary adenomas, craniopharyn 
giomas, gliomas of the chiasma, congeni 
tal saccular aneurysms, and opticochias 
matic arachnoiditis. The condition is 
ascribed to a congenital abnormality of 
the arterial wall, The unroofing of the 
optic canal and opening the dural sheaths 
of the optic nerves must be done as early 
as possible, (11 figures, | table.) 
Herman Weinberg. 


Malatesta, C. Optic-nerve alterations in 
beriberi. Boll. docul. 28:733 746, Dec., 
1049. 

Ten rats were fed diets poor in vitamine 
B,. Controls received added vitamine. 
After two and a half weeks on the defi- 
cient diet, the rats showed anorexia, lazi 
ness and slower gains in weight and in 25 
to 30 days ataxia, spasms, and paralyses. 
\bout one week later they died, When 
each experimental rat died, its control 
was killed; thus, rats of equal age and 
equal initial weight were compared. Optic 
nerves and chiasms were fixed in for 
maldehyde, embedded in paraffin and 
stained with hematoxylin-eosin, with Mal- 


lory’s dye and with myelin stain accord- 
ing to the methods of Bodian and Weil. 
Only slight changes in the structure of 
the axis cylinders and in the myelin 
sheaths occurred in the optic nerves of 
the vitamine deficient animals. Varicosi- 
ties of axis cylinders and granular de 
struction of myelin sheaths, edema, pos- 
sibly increase in number of the cells of 
neuroglia and slight changes in capillary 
walls and pericapillary cells were found. 
(5 photomicrographs, 32 references. ) 


K. W. Ascher. 


Mejer, F. Papillary changes following 
fresh gunshot wounds of the skull. Arch. 
f. Ophth. 149:727-740, 1949. 

Eighty-six cases of papilledema were 
observed in 282 fresh injuries of the skull. 
\ny injury of the brain seems to produce 
edema and swelling. A papilledema occur- 
ring during the first 24 to 48 hours after 
the injury is usually caused by epidural 
arterial hemorrhages. Immediate surgery 
is indicated. Papilledemas developing at 
the end of the first week after the injury 
are signs of a posttraumatic edema of the 
brain. There is usually no reason for sur 
gical interference. Papilledemas found 
during the second week might be caused 
by an inflammatory overproduction of 
cerebrospinal fluid, which should be stud- 
ied for signs of infections. When papil- 
ledema develops during the third week 
brain abscess must be considered. 

Ernst Schmerl. 


13 
NEURO-OPHTHALMOLOGY 


De Leonibus, Fernando. Pupillometric 
studie: ‘1 vision at near. Ann. di ottal. ¢ 
clin. ocul, 75 :231-238, July, 1949. 

Using the pupillometer recommended 
by Contino, which has a doubling device 
as in the ophthalmometer, De Leonibus 
measured the diameter of the pupils of 19 
persons as they contracted in near vision. 


. 
4 
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He found that in general the contraction 
of the pupil in near vision does not begin 
until the object of fixation has reached a 
distance of 50 cm. from the eye, though in 
some subjects contraction may begin at 
1 m.; the contraction reaches its maxi 
20 to 10 cm. ; the reduction of the 
pupillary diameter 29 


with an illumination of 100 lux and is in 


mum at 
averages percent 
dependent of the refraction of the 


except that in high myopia the pupil hard 


eye, 
ly contracts; the percentage reduction is 


greater the lower the illumination; age 
and macular changes have no effect on the 
Pupillometry and the 


briefly dis 


pupillary reaction. 
nature of the near reflex are 
cussed, Harry K. Messenger. 

Alberto. Congenital bi- 
Arch. 


Feb., 


Urrets Zavalia, 
lateral external ophthalmoplegia. 
Soc. oftal. 10 :187-196, 
1950. 


hispano-am. 


The author reports a case of external, 


bilateral, congenital, nonfamilial, incom 


plete ophthalmoplegia, accompanied by 
ptosis, miosis, and pupillary rigidity. Pa 
ralysis involved the muscles innervated by 
The external 
their partial 


the fourth and third nerves. 
rectus muscles were paretic ; 
function left the eyes in a position of ex 
There was some func- 
The le 


sion is localized at the foot of the cerebral 


treme abduction. 
tion in the right superior rectus. 
nuclei of the third and 
The 


the pathogenesis of these disturbances in 


peduncles in the 


fourth cranial nerves. literature on 
development is reviewed. (4 figures.) 


Ray K. Daily. 


14 


EYEBALL, ORBIT, SINUSES 
Marchesani, ©. Unilateral and bilateral 
endogenous inflammations of the eye. 
Arch. f. Ophth. 149 :545-561, 1949, 
The author feels that some information 
with respect to pathogenesis and etiology 
of certain endogenous inflammations can 
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be obtained by studying their unilateral or 
and age of the 
important 


bilateral occurrence. Sex 


patients are also considered 


etiologically. A number of cases of irido 
cyclitis and optic neuritis serve to demon 
strate his views. The involvement of the 
peripheral as well as the central parts of 
the autonomic nervous system in these 
conditions is emphasized 


Ernst Schmerl, 


McKenzie, W. 
orbital cellulitis. South. M. J. 43: 
March, 1950. 


Ninety percent of the cases are second 


hk. Acute sinusitis with 
240-242, 


ary to ethmoidal sinusitis. It complicates 
an upper respiratory infection, Intranasal 
drainage and antibiotics are indicated. (3 
Gaynon 


figures.) Irwin E. 


15 
EYELIDS, LACRIMAL APPARATUS 


Sanguinolent tears 
Ann. di 
1949 


Angelone, Luigi. 
and Roger's cerulean disease. 
ottal. e clin. ocul. 75 :287-294, Sept., 


A one-year-old child 
diagnosis of interventricular septal defect 


with a clinical 
was observed to shed sanguinolent tears 
after a severe bout of convulsive crying 
The presence of and red blood 
cells in the lacrimal fluid can be explained 


serum 


on the basis of increased vascular permea 
bility resulting from cardiac insufficiency 
and consequent stasis 

Harry K. Messenger. 


Baumann, Adamo. A rare and unusual 
case of functional nervous blepharos 
Ann. di ottal, e clin. ocul, 75:2 21 2%) 
1949 sluviléns. ) 
A year old 


dazzled by intense glare fran the He “ad 


teamster, 


lights of an automopilé was seized with 


which 


yrom at 
sisted two days but was prompily. ar 


completely relieved’ by suggestion. The 


an attack of blepharospasm: 
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eyes were normal, but the patient was ob- 
viously hypersensitive and hysteroid. 
Harry K. Messenger. 


Beiras Garcia, A. A preliminary report 
on dacryoscopy. Arch. Soc. oftal. hispano- 
am. 10 :35-46, Jan., 1950. 


The author is devising a dacryoscope, 
similar to a urethroscope in design, for 
the inspection of the anastomotic open- 
ing between the nose and lacrimal sac af- 
ter dacryocystorhinostomy. Such direct 
inspection of the operated area will enable 
the surgeon to see the postoperative proc- 
ess, and to find the causes of failure. It 
will expose to view and facilitate man- 
agement of scars, polyps and granulations 
blocking the opening. In cases of occlu- 
sion of the opening by a cicatricial mem- 
brane, it may be possible to incise this 
membrane with the cautery or with dia- 
thermy under direct inspection, avoiding 
the necessity of re-opening the external 
incision. (6 black and white, 4 colored fig- 
ures.) Ray K. Daily. 

Djacos, Constantin. Canalicular con- 
tamination in trachoma. Ann. d’ocul. 183: 
135-141, Feb., 1950. 


This complication is more frequent 
than one would infer from the literature; 
37 percent of trachomatous patients show 
functional or structural involvement of 
the canaliculi. This is usually associated 
with other cicatricial changes such as pan- 
nus, entropion and trichiasis. The upper 
ganaliculus is more frequently involved 
ang, the condition occurs more often in 
thase ;who have been imperfectly treated. 
Canalicular involvement is of special im- 
portance if intraocular operations are con- 
templated. Secondary infections are not 
infrequent The generally accepted treat- 


ment js. pressure or dilatation with irriga 


tion, in more severe cases sac extirpation. 
Four illustrative cases are described. 
Chas. A. Bahn. 
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Kendig, E. L., Jr., and Guerry, DuPont 
Ill. The incidence of congenital impat- 
ency of the nasolacrimal duct. J. Pediat. 
36 :212-213, Feb., 1950. 

These investigators previously had re- 
ported the incidence of impatent naso- 
lacrimal ducts in a series of 200 unselected 
full term infants as 6 percent. The present 
paper gives an incidence of 5.7 percent in 
1,000 unselected new born infants. The di- 
agnostic criteria for the condition were 
the presence of epiphora and of mucopus 
after pressure over the lacrimal sac. It 
was found in the first 200 cases in which 
there was a satisfactory follow-up that the 
vast majority cleared under conservative 
treatment with penicillin ointment, locally 
administered. The authors advise probing 
of the nasolacrimal duct under general an- 
esthesia when this procedure is necessary. 

Donald T. Hughson. 


Marin Amat, M., and Marin Enciso, M. 
The latest improvements in dacryocysto- 
rhinostomy. Arch. Soc. oftal. hispano-am. 
10 :48-50, Jan., 1950. 

The authors found on reoperation that 
failure after dacryocystorhinostomy is fre- 
quently due to occlusion of the anasto- 
motic opening between the lacrimal sac 
and the nose by adhesions between the 
posterior and anterior flaps, when two 
flaps are sutured, or by adhesion of the 
simple flap or the opening of the canalicu- 
lar junction to the borders of the osseous 
opening. To avoid these adhesions Marin 
Amat formerly described a suture which 
holds the anterior flap firmly to the skin, 
and away from the osseous opening. Fur- 
ther insurance against adhesions consists 
in placing the osseous opening high and 
far back ; this, however, places the surgical 
procedure in a highly vascularized area, 
which is conducive to hemorrhage during 
and after the operation. To check hemor 
rhage the authors use sulfathiozole pow- 
der, which serves as an effective hemo- 
static during the operation; after the op- 


| 
-- 
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eration they place a gauze pack saturated 
with the powder against the opening in 
the nose, and keep the opening packed for 
5 or 6 days. The external incision is made 
through the skin and subcutaneous tissue ; 
the deeper structures are exposed by blunt 
dissection and the angular vein is tied, if 
encounterd. Ray K. Daily. 


16 
TUMORS 


Cordero, Celso. A case of papilloma of 
the bulbar conjunctiva and one of papil- 
lary cystic epithelioma of Redslob. Arch. 
di ottal. $3:169-202, May-June, 1949. 

Two cases of papilloma in the conjunc- 
tiva are presented. The first was in a 26- 
year-old man who had a red, superficially 
ribbed nodule the size of a small chick pea 
in the inferior quadrant of the bulbar con- 
junctiva, There were four small nodules, 
the size of a pinhead, on the margin of the 
upper eyelid. It had the typical histologic 
structure of a papilloma. The second, in a 
woman of 30 years, was pedunculated, the 
size of a kernel of corn, red and attached 
to the inferomedial quadrant of the con- 
junctiva in the region of the semilunar 
plica. It was classified as a papillary cystic 
epithelioma of the conjunctiva of Redslob, 
which is characterized above all by the 
presence of mucus or calciform cells in the 
center of the mass. 

Papillomata originating exclusively 
from the bulbar conjunctiva are extremely 
rare. Only 19 others have been reported. 
They are essentially benign, but recur. 

Francis P. Guida. 


Craig, W. M., and Gogela, L. J. 
Meningioma of the optic foramen as a 
cause of slowly progressive blindness. J. 
Neurosurg. 7 :44-48, Jan., 1950. 

Meningiomas arising from the orbital 
cavity are a very small part of the intra- 
cranial meningiomas. Those starting in 
the optic foramen itself, tending to spread 
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to the orbit and into the cranial cavity, 
occur rarely, grow unusually slowly, and 
are frequently bilateral. Such “foraminal 
meningiomas” produce a slowly progres- 
sive blindness and are not accompanied by 
headache or pain. Three surgically-treated 
cases are reported. Early recognition by 
field studies, followed by early removal of 
the tumor, has stopped the progress of the 
blindness. In one of the reported cases, 
visual improvement followed operation. 
Francis M, Crage. 


Fuchs, Adalbert. Divided nevi of the 
eyelids. Urol. and Cutan. Rev. 54:88-90, 
Feb., 1950. 

A very unusual type of nevus, which 
affects corresponding parts of the two lids, 
including the free margin, is described. 
When the lids are closed the nevi adjoin 
and appear as one. In some cases the 
upper and lower nevi are continuous, and 
are connected by an isthmus of the same 
growth at the canthus. The nevi are prob- 
ably all congenital. Nine cases are re- 
ported. Where the nevi were not con- 
nected their presence was explained by 
the assumption that they started when the 
lids were as one during fetal life. Unless 
signs of malignancy occur they should be 
left alone. Francis M. Crage. 


Hamilton, J. B. Orbital tumours. Aus- 
tralian and New Zealand J. Surg. 19:101- 
108, Nov., 1949. 

A survey was made of one hundred 
cases of orbital tumor. Twenty-seven or 
about 25 percent were from Tasmania and 
Australia. The remainder were European 
and American. There was a surprising 
incidence of orbital tumors in the first 
decade of life. In the Tasmanians and 
Australians orbital tumors were twice as 
common in males as in females, while in 
the Europeans and Americans the reverse 
was true. Donald T. Hughson. 


Moro, Ferruccio. Researches on the 
morphobiology of melanomas of the cho- 


= 
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roid. I. On the finding of nerve fibers in 
the intraocular neoplastic mass. Ann. di 
ottal. clin. ocul. 75 :239-252, Aug., 1949. 

Moro reports the unmy- 
elinated nerve fibers in three melanomas 
of the choroid. These fibers, which pre- 
take the ciliary 
nerves, have no demonstrable connection 
with either the cells of the tumor mass or 
with the blood vessels, and appear to be 
entirely nonfunctional. Their presence in 


finding of 


sumably origin from 


the periphery of pedunculated mushroom 
shaped tumors indicates that they are 
truly neoplastic and not merely pre-exist- 
ent. The presence of new-formed nerve 
fibers in melanomas of the choroid does 
not seem to have been previously re 
ported, but they do not afford a new cri 
terion for settling the moot question of 
the histogenesis of this kind of tumor. (6 
phe omic rographs. ) 
Harry K. Messenger. 


17 
INJURIES 


Callahan, Alston, Foreign bodies of the 
eye. |.A.M.A. 142:249-256, Jan. 28, 1950. 

The foreign body should be localized 
as well as possible with the help of a 
strong focused light and a magnifying 
loupe. The vision should be obtained as 
soon as possible for each eye. Staining 
with 2-percent fluorescein helps to deter 
mine whether there is any denudation of 
the cornea. Study of the eye with the 
ophthalmoscope and the slit lamp care 
fully is advisable and X ray localization 
by the use of Sweet or Comberg-Pfeiffer 
methods is recommended when possible. 
Intraocular foreign bodies should be re 
moved by the anterior route when pos 
sible. If it is necessary to use the posterior 
route, the foreign body should be ex 
tracted through the pars plana of the 
ciliary body. The use of the Berman lo 
cater, the small and large magnets and the 
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surface diathermy are discussed. (5 fig- 
ures, | table.) H. C. Weinberg. 

Cogan, D. G. Lesions of the eye from 
radiant energy. J.A.M.A. 142:145-15]1, 
Jan. 21, 1950. 

Radiant energy is divided 
types. In the first type there is electro 
magnetic radiation represented as waves 
of energy which vary in length from 
hundreds of meters such as radio waves 


into two 


to thousandths of a millimicron such as 
cosmic rays, In the second type there is 
corpuscular radiation of subatomic par 
ticles such as electrons and neutrons. 
These have biologic effects similar to 
those of certain parts of the electromag- 
netic spectrum, They may be considered 


the corpuscular counterparts of the cor- 


responding electromagnetic bands. The 


long radio-diathermy rays are transmitted 
through the eye readily without appre- 
ciable absorption and with little biologic 
effect. The short diathermy waves (of the 
order of several centimeters) induce heat 
effects with deleterious effect on the an 
terior Direct current of elec 
tricity in the eye causes heat with coagu 
lation and electrolysis. The infrared rays 


segment. 


penetrate the transparent portion of the 
eye and are absorbed by pigment of the 
iris. The ordinary pene 
trate the eve more completely the higher 


roentgen rays 
the potential used in their production. The 
pathologic changes caused by the various 
rays in each section of the eye are dis- 
cussed thoroughly and methods for pro- 
tection are described. Prophylaxis is of 
utmost importance. Weinberg. 

Cordes, F. C. Emergency treatment of 
chemical burns of the eye. Postgrad. Med. 
7:45, Jan., 1950. 

No matter what the chemical, the first 
thing to do is to lavage the eye copiously 
with The can then 
anesthetize the eye, inspect it and remove 
any solid particles which may be left in 


water. physician 
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the fornices which have not been flushed 
out. The alkali burns which soften and 
penetrate the tissues should now be irri 
gated with 0.5-percent acetic acid. The 
acid burns which precipitate the protein 
should be well irrigated again with water. 
The new refrigerants (dichlorditluor- 
methane F 12, and _ dichlor-tetrafluor- 
ethane F 114) are not soluble in water but 
are miscible in oil, and injuries with these 
should be treated with repeated instilla 
tions of olive oil. H. C. Weinberg. 

Grant, W. M. Chemical burns of the 
eye. J.A.M.A. 142:152-159, Jan. 21, 1950. 

The effect of any chemical on the eye 
varies directly with the amount of ex 
posure and the duration of the exposure 
Most of the substances react with specific 
groups in the tissue and alter their bio 
logic properties. In some cases there is 
denaturation of substance or enzymic 
constituents. The depth and severity of 
injury is influenced by the physical solu- 
bility and the facility with which it pene 
trates the cornea. The solvent properties 
of a wetting agent or organic solvent 
damages by altering the physical environ 
ment. The pathology of destruction and 
the histology of repair of the tissues is 
discussed briefly. Treatment of a chemical 
injury is discussed with stress placed 
upon early copious irrigation with water. 
H. C. Weinberg 


Marshall, Don. Lacerations and per- 
forations of the lids and globe. |. A.M... 
142 :246-249, Jan. 28, 1950. 

Careful examination and diagnosis are 
important. Muscle injuries, emphysema 
with fracture from the nasal sinus, frac 
ture with pressure on the optic nerve, 
retained foreign bodies, glaucoma and 
contusions, are all possible. The cornea 
must be protected from drying and addi 
tional trauma. It is well to keep the pa- 
tient at rest until the severity of the in- 
jury is fully determined and to allay fear 


ABSTRACTS 1179 


of blindness if possible. Fourteen condi- 
tions for enucleation are listed. An outline 
of repair is given with the admonition to 
save as much tissue as possible and to 
close lightly because of postoperative 
edema. As much bone as possible must be 
saved after fracture. Traumatic detach- 
ments of the retina are amenable to 
diathermy operations. Blood in the an- 
terior chamber should be removed if 
necessary, Or a miotic instilled to help 
prevent added hemorrhage. 
H. C. Weinberg. 


Payne, B. F. Ocular contusions in na- 
tional emergencies. ].A.M.A. 142 :243-240, 
Jan. 28, 1950. 

Contusions of the eye are nonperforat- 
ing wounds caused by blows or explosions 
in which the fibrous tunic remains intact. 
The most vulnerable portion is the lamina 
cribrosa. It is pushed backwards and 
causes edema and hemorrhage into the 
disturbances are hemorrhage into the lids, 
conjunctiva, anterior chamber, vitreous, 
retina, and choroid. A subluxation of the 
lens often occurs. A disruption of the tis- 
sues with corneal edema, iridodialysis or 
detachment of the retina may appear. 
Intraocular foreign bodies must always be 
suspected and it is well to hospitalize the 
patient if the injury appears severe, 

H. C. Weinberg. 


Purtscher, Adolf. Injuries of the eye by 
bee stings. Arch. f. Ophth. 149:719-726, 
1949, 

Twenty-six cases were observed among 
67,000 patients. The importance of remov- 
ing the sting is emphasized, 

Ernst Schmerl. 


Sellas, J. An analysis of 414 intraocular 
and orbital foreign bodies with double 
ocular perforations. Arch. Soc. oftal. 
hispano-am, 9:1178-1201, Nov., 1949. 

The frequency of intraocular foreign 
bodies in this series was 3.25 per thousand 
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injuries, of which 56.28 percent were per- 
forations of the left eye. More than half 
of the foreign bodies entered through the 
cornea, and a fifth through the sclera; 
in 2.41 percent the injuries were so old 


and the wound so small that it was 
invisible. 

In the diagnosis the author emphasizes 
the value of testing for pain with the 
magnet, before anesthesia is induced for 
the extraction. The absence of pain in the 
presence of a presumably magnetic 
foreign body, the 
X ray, is a fairly reliable indication that 
the foreign body is outside of the eyeball. 

The gravity of the prognosis is attested 
by the complete loss of .1sion in 40.8 per- 
cent of the eyes in tus series; 23.72 per- 


demonstrated with 


cent recovered with normal vision. The 
point of perforation is of prognostic im- 
portance; the central corneal injuries are 
most deleterious to vision. The three most 
damaging complications of such injuries 
are intraocular traumatic 
cataract, and infection. From a prognostic 
standpoint, nonmagnetic foreign bodies 


hemorrhage, 


are more serious than the magnetic ones. 
The tolerance of the eye to foreign bodies 
varies with their nature; copper is very 
irritating to the vitreous and anterior 
chamber, and less so to the iris, lens, and 
ciliary body. The tolerance for iron is 
similar to that for copper, except that it 
is tolerated better in the anterior chamber, 
So is the ocular reaction to nickel except 
that it becomes encapsulated more rapid- 
ly. Chrome is tolerated better than these 
metals. Zinc produces exudates in the 
vitreous and retinal degeneration. Lead 
is not tolerated in the vitreous. Alumi- 
num, gold and silver are tolerated com- 
paratively well. Rustless steel produces 
but little reaction and no siderosis. Glass 
is tolerated well, unless lodged in the 
retina, where it produces retinal degenera- 
tion. Stone is also tolerated well, and 
sometimes it is expelled spontaneously 
from the iris, lens, and ciliary body; in 


ABSTRACTS 


the anterior chamber it may cause hypo- 
pyon, which may absorb, and the stone 
remain there without producing further 
irritation. The author holds that the gen- 
erally accepted belief that foreign bodies 
imbedded in the vitreous predispose to 
sympathetic ophthalmia is erroneous. 
Among his cases one eye tolerated a metal 
particle for 32 years ; three had a magnetic 
particle imbedded in the iris, for 28, 23 and 
ll years respectively. Five patients with 
good vision had ophthalmoscopically 
visible encapsulated foreign bodies in the 
chorioretina. In spite of these exceptional 
cases, the author advocates removal of all 
foreign bodies. Precision in localization is 
indispensable to successful extraction. 
There are no new viewpoints in the man- 
complications incident to 


Ray K. Daily. 


agement of 
trauma. 


18 
SYSTEMIC DISEASE AND PARASITES 


Buesa, Lorente. A case of external oph- 
thalmomyiasis caused by O6cstrus ovis. 
Arch. Soc. oftal. hispano-am. 10:145-150, 
Feb., 1950. 

Buesa reports a case of traumatic con- 
junctivitis caused by the larvae of Oestrus 
ovis. The patient felt a foreign body enter 
his eye, while unloading coal. The im- 
mediate search for a coal particle by an 
ophthalmologist the 
moving segments of the larva in the lower 
fornix. Fourteen or 15 larvae were re- 
moved and the conjunctival irritation 
promptly subsided. The identification of 
the larvae was made by a parasitologist. 
(4 figures.) Ray K. Daily. 


revealed instead 


Burch, E. P., and Freeman, C. D. Asso- 
ciated diseases of the skin and eye. Min 
nesota Med. 33:147-153, Feb., 1950. 

Some of the more interesting diseases 
that have common ophthalmologic and 
dermatologic findings are presented. The 
authors omitted a discussion of those con- 
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ditions associated with systemic disease, 

such as syphilis and tuberculosis, and the 

endocrine and metabolic disturbances. 
Theodore M. Shapira. 


Choremis, C., and Joannidés, T. Oph- 
thalmoscopic observations on infants with 
tuberculous meningitis and miliary gen- 
eralized tuberculosis treated with strep- 
tomycin. Ann. d’ocul. 183 :221-233, March, 
1950. 

Repeated ophthalmoscopic 
tion is advised in all infants with poten- 
tial tuberculous meningitis. The first evi- 


examina- 


dence of the disease or its recurrence may 
be observed in the fundus and the ocular 
complications frequently are an index of 
the progress of the disease. Choroidal tu- 
bercles suggest hematogenous dissemi- 
nation of the miliary tuberculosis because 
they occur in approximately one half of 
the cases and much less frequently in tu- 
berculous meningitis. In the latter condi- 
tion, paralyses of the third and sixth 
nerves and papilledema are the most fre- 
quent ocular complications. Papilledema 
early in the disease is considered of spe- 
cial prognostic importance and its appear- 
ance after treatment with streptomycin is 
considered a grave prognostic sign. Papil- 
ledema may also occur as an evidence of 
meningeal involvement in primary miliary 
tuberculosis. Streptomycin is considered 
of value therapeutically, and no toxic 


symptoms followed its use. The author 


analyzes approximately 100 cases. 
Chas. A, Bahn. 


Downing, A. H. Retrolental fibroplasia. 
J. lowa St. M. Soc. 40 :60-05, Feb., 1950. 


The author discusses the various theo- 
ries for the cause of retrolental fibroplasia, 
and reviews the work of William and 
Ellen Owens. The history of seven chil- 
dren with this condition, and their ocular 
findings are presented. 

Donald T. Hughson. 
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Esteban, Mario. The radiologic syn- 
drome of basilar lordosis of Bertelotti. 
Arch. Soc. oftal. hispano-am. 10:122-136, 
Feb., 1950. 

A three-year-old child was apparently 
normal for his first two years. Then an 
elevation of the anterior fontanelle ap- 
peared, and the eyes became divergent; 
some months later he developd an ocular 
nystagmus, which was soon followed by a 
horizontal nystagmus of the head, and 
some exophthalmos, headache, and vomit- 
ing. The ophthalmoscopic picture was 
that of optic neuritis in evolution towards 
optic atrophy. Radiologic study, which is 
described in detail, revealed a premature 
synostosis of the cranial vault, and a pic- 
ture of intracranial hypertension, The pre- 
mature closure of the mesofrontal and 
sagittal sutures resulted in compensatory 
deformity at the base of the skull, desig- 
nated by Bertelotti as basilar lordosis, 
with destruction of the sphenoids and the 
sella turcica. The diminished size of the 
orbits accounted for the exophthalmos, 
and their divergence for the divergence of 
the eyes; the optic nerve involvement is 
the result of intracranial hypertension, 
stenosis of the optic canals, and direct 
compression of the chiasm by the cere- 
brum. The nystagmus may be due to the 
amblyopia, to cochlear and vestibular dis- 
turbances, or may be cerebellar in origin. 
The literature on the pathogenesis of this 
anomaly and its treatment are thoroughly 
reviewed, For this case the author pro- 
poses a cranial trepanation, to be followed 
if necessary by surgery for relief of the 
stenosis of the optic canals, (7 figures.) 


Ray K. Daily. 


Ghent, E. R. Psyche and eye. McGill 
M. J. 19:101-117, April, 1950. 

Ghent not only calls attention to the 
use of the eye in metaphore and poetry 
but gives examples of the far from neg 
ligible part played by the mind in the de- 
velopment of styes, myopia, glaucoma, 
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vasomotor disturbances, oculogyric crises, 
asthenopia and hysterical ocular mani- 
festations. F. H. Haessler. 

Gilchrist Gibson, J. B. Eye complica- 
tions of leprosy. M. J. Australia 1:8-11 
Jan. 7, 1950. 

Ocular complications of leprosy were 
seen in 34 of 55 white lepers in Queens- 
land. The frequency and severity of these 
lesions depend upon the duration and 
severity of the disease itself and also upon 
the type of leprosy. It is more severe in 
nodular and mixed types. The frequency 
and nature of the various ocular lesions 
differed considerably, in many instances, 
from those recorded in other parts of the 
world. The cornea was the tissue most 
affected and the commonest lesion seen 
the punctate keratitis 
which is pathognomoni of leprosy. A 


was superficial 
condition apparently not observed else- 
where was “yellow eye,” a diffuse yellow 
coloration of previously white sclerotics, 
followed about six weeks later by acute 
plastic iritis. 

Sulphonamide and penicillin therapy 
the 
Lactoflavin, given intramuscularly, is of 


had no effect upon ocular lesions. 
some value in the treatment of the super- 
ficial punctate keratitis of leprosy. What- 
ever immediate results are achieved by 
the ultimate 


condition of the patient’s eyes depends 


various ocular treatments, 
largely upon whether or not the disease 
itself is arrested, Theodore M. Shapira. 

RK. W., and Wagener, 
Il. |. Loss of vision after distant hemor- 
rhage. Am. J. M. Se. 219:209-218, Feb., 
1950. 


Hollenhorst, 


Unilateral or bilateral, sudden and per- 
manent, serious or total loss of vision fol- 
lowing hemorrhage, usually massive and 
in a tissue remote from the eye, has been 
the 
visual loss, usually instantaneous, may be 


known for centuries. The onset of 


delayed for days after a single massive 
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hemorrhage or after the last of a series of 
smaller hemorrhages. In Singer’s series, 
the largest reported, the greater number 
occurred in females (54.6 percent) ; 40.2 
percent of the hemorrhages arose in the 
gastrointestinal system and 32.8 percent 
were uterine. Field varied 
greatly. Many affected eyes had a normal 
The most common eyeground 
neuritis. 


changes 


fundus. 
finding ischemic optic 
Retinal hemorrhages and a picture resem- 
bling that of central artery closure occur. 
Loss of blood is considered the ultimate 
How the ocular 


changes is unknown. The essential factor 


was 


cause. this produces 
seems to be anoxia. The manner in which 
anoxia is brought about, and why it 
affects the retina in some and the nerves 
or the visual pathways in others remains 
unknown. The treatment is first to replace 
the lost blood by prompt transfusions. 
Duke-Elder advised paracentesis ; Puppel 
advised immediate hysterectomy in 
uterine bleeding with visual loss. He re 
ported two cases where this treatment 
was successful. Francis M. Crage. 

Mata, Pedro. Epiphora due to bacterial 
allergy. Arch. Soc. oftal. hispano-am. 9: 
1285-1292, Dec., 1949. 

Mata reports three cases of recurrent 
epiphora, caused by an allergy to the bac 
terial flora of the nose. The diagnoses 
were made because of the absence of or- 
ganic changes in the lacrimal passages or 
in the nose, positiv e tests of allergy to the 
various bacteria cultured “from the nose, 
and the therapeutic response to a desensi 
tizing vaccine. Ray K. Daily. 

Valente, Adolpho. Some problems of 
psychosomatic medicine in ophthalmolo- 
gy. Rev. brasil. oftal. 8:145-171, March, 
1950. 

With a 
literature of the subject, clinical case- 
reports illustrate the necessity of combin- 
ing examination of the patient's refraction 


number of references to the 
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and extrinsic muscle condition with study 
of the relationship between the eye and 
the patient’s general physical and mental 
condition. The illustrative cases include 
several of muscular imbalance. 


W. H. Crisp. 


19 
CONGENITAL DEFORMITIES, HEREDITY 

Grignolo, A. Two cases of congenital 
multiple iridocorneal adhesions, one of 
them connected with deformity and ec- 
topia of the pupil (dysgenesis mesoder- 
malis corneae et iridis, Rieger). Boll. 
28 (641-648, Nov., 1949. 

Grignolo describes two examples of this 
congenital anomaly. In the one that is 1l- 
lustrated there are at least 20 circum 
scribed round or oval corneal opacities. In 
each opacity a strand of tissue from the 
iris is adherent which looks like an in 
verted rather thick-stemmed umbrella. 
They caused ectopia and deformity of the 
pupil. In one of the patients the lesion was 
present in both eyes. K. W. Ascher. 

L.epri, Giuseppe. A case of congenital 
malformation, ocular and extraocular 
(syndrome of Lohmann). Arch. di ottal. 
53 :203-221, May-June, 1949. 

Lepri describes multiple congenital 
malformations which involved the ocular 
bulbs, the fingers (rudimentary super- 
numerary fingers) and the cranial bone 
(a foramina parietalia permagna). He 
attempts to explain the etiology 

Francis P. Guida. 


Paufique, L., Etienne, R., and Bonnet, 
]. L. Posterior embryotoxon of the cornea. 
\nn. d’ocul. 183:81-101, Feb., 1950. 

This rare dysplasia is essentially a bi- 
lateral, mesodermal, constitutional, pro 
gressive degeneration which develops be 
fore or shortly after birth. The posterior 
corneal lamellae, the filtration angle, and 


the iris are most frequently involved, 


though occasionally the lens and posterior 
uvea are also subnormal. The corneal 
opacity is ring shaped, peripheral, and ex- 
tends forward from Descemet’s mem- 
brane. The angle of the anterior chamber 
is often partly or completely occluded with 
resulting hypertension, The iris hyper- 
plasia is clinically manifested by color 
changes as in essential iris atrophy. In 
microscopic sections, hyalin, which is a 
product of degeneration, has frequently 
been observed in the affected cornea, fil- 
tration angle, and iris. In the differential 
diagnosis one considers anterior embryo 
toxon, congenital central leucoma, der 
moids, corneal opacities with buphthalmos 
or tumor, as well as fetal parenchymatous 
opacities associated with lues and viral 
diseases. In some cases dominant heredity 
has been found to exist. The author re- 
ports two cases. The first occurred in a 
14-year-old girl with divergent strabismus, 
Characteristic corneal opacities were ob 
served with iris hypoplasia especially in 
the left eye. The lens was opaque and the 
iris stroma was easily transilluminated. 
The other patient, a 26-year-old woman, 
also had typical corneal opacities, dys 
trophic cataract and iris coloboma 
Chas. A. Bahn 


Wiswell, G. B., Marshall, C. S., and 
Metcalfe, D. C. The Sturge-Weber syn- 
drome. Canad. M. A. J. 612623, Dec., 1949. 

A case of the Sturge-Weber syndrome 
in a three-and-a-half-year-old child is re 
ported, This patient showed four of the 
five criteria of the syndrome. Ocular mani 
festations were absent. 

Donald T. Hughson. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 
Alcala Lopez, Antonio, Trachoma and 
military service. Arch. Soc. oftal. hispano- 
am. 9:1102-1106, Oct., 1949. 
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The author deplores the fact that 
trachoma serves as an exemption from 
military service, and points out that 
numbers of young men deliberately avoid 
treatment or acquire the disease inten- 
tionally with the purpose of escaping serv- 
ice. As a result they spread contagion in 
their unsanitary dwellings. He suggests 
that instead of exempting trachomatous 
people, they should be concentrated in 
battalions and compelled to accept 
therapy. Ray K. Daily. 


Arriaga Cantullera, Jose. Ophthalmol- 
ogy in Seville in the 18th Century. Arch. 
Soc. oftal, hispano-am. 10:166-186, Feb., 
1950. 

The development of ophthalmology is 
briefly reviewed beginning with the Ara- 
bian contribution in the ninth century and 
five publications of Sevillian ophthalmolo- 
gists of the 18th century are reviewed in 
detail. Interesting reference is made to 
the invasion of Spain during this century 
by a German quack whose extensive ad- 
vertisements promised cures of all ocular 
diseases by the laying on of hands after 
his medicine had been applied. (2 figures.) 


Ray K. Daily. 


Delthil, S., and Morel, J. Classes for 
amblyopes. Ann. d’ocul. 182 :889-925, Dec., 
1949, 

Although sight saving classes were first 
discussed by Maddox in 1884, the first 
class was actually begun in London dur- 
ing 1908. Similar classes were instituted 
in Strasbourg, 1911; in Boston, 1913, and 
in Paris during 1924. In Paris, entrants 
are given general physical examinations 
as well as an ocular examination, includ- 
ing refraction, and treatment if it is indi- 
cated. Re-examinations are made twice 
yearly. There are five schools for ambly- 
opes in Paris, one for boys, another for 
girls, and three coeducational. These 
classes both in curriculum and in arrange- 
ments are similar to those used in this 
country, being adapted from the recom- 
mendations of the American Society for 
the Prevention of Blindness. Illustrations 
of the Binet-Simon test, pictures used in 
classes, and a special type of magnifier are 
presented. A graph shows the mental 
status of the pupils. Limited intelligence 
of slight degree predominates. Vocational 
training is emphasized in the classes. 

Chas. A. Bahn. 


OruHTHALMIC MINIATURE 


Whether it be the gay visions that surround us in the intoxication 
caused by opium; the comic phantasmagoria that hashish conjures up; 
the compact shapes that belladonna brings so near us; the airy forms seen 
in our dreams, or the scintillations produced by pressure, they all proceed 
from irritation of the special sensory power, and it is indifferent to the 
brain whether it receives its impressions from direct vision, or only from 


internal influences. 


Albrecht von Graefe, Sight and the Visual Organ, 1872. 
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NEWS ITEMS 


Edited by Donat J. Lyte, M.D 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month but, to receive adequate publicity, notices 
of postgraduate courses, meetings, and so forth should be received by the editor at least three months 
before the date of occurrence 


Deatus 
Dr. Harry Friedenwald, Baltimore, Maryland, 
died April 8, 1950, aged 85 years. 
Dr. David Washburn Wells, Newton, Massachu- 
setts, died March 4, 1950, aged 87 years. 
Dr. H. Fischer-von Biinau, Bilthoven, Germany, 
died July 23, 1949 


ANNOUNCEMENTS 

ORTHOPTIC COURSE 

A nine-month course for the training of orthoptic 
technicians will begin on October 2, 1950, under 
the auspices of the George Washington University 
School of Medicine. Application should be made to 
Dr. Ronald A. Cox, professor of ophthalmology, 
George Washington Hospital, 901 23rd St., N.W., 
Washington, D.C. 


OPHTHALMOLOGIST WANTED 

The Public Health Service is conducting a na- 
tion-wide program on the control of chronic dis- 
eases. The conservation of vision is an integral part 
of this program. To this end, the Public Health 
Service has created the position of “Chief of the 
Sight Conservation Program.” 

The man selected will have the responsibility of 
developing a new type of public health program, and 
would have available the help and experience of 
men who have developed similar programs in other 
fields. 

The appointee should be a certified ophthalmol- 
ogist and will be appointed on a full-time basis 
either as a regular or reserve commissioned officer 
in the Public Health Service. The grade and re- 
muneration depend on the age of the individual— 
the salary varying from $5,686 to $9,984 per annum. 

Any interested ophthalmologist should communi- 
cate directly with Dr. A. L. Chapman, Public Health 
— Federal Security Agency, Washington 25, 


PLASTIC SURGERY AWARD 

The Foundation of the American Society of 
Plastic and Reconstructive Surgery offers a first 
prize of $300, a second prize of $200, and a certif- 
icate of merit for essays on some original, un- 
published subject in plastic surgery. Competition is 
limited to residents in plastic surgery of recognized 
hospitals and to plastic surgeons who have been 


in such specific practice for not more than five 
years. 

Essays must be in before August 15, 1950. Further 
information may be obtained from the secretary 
Dr. Clarence R. Straatsma, 66 East 79th Street, 
New York, New York. 


RESEARCH FACILITIES EXPANDED 

An $18,000 extension of the research laboratories 
of the Division of Ophthalmology at the University 
of California Medical School, San Francisco, has 
been completed. The extension provides three new 
research laboratories. Construction was financed by 
private patients treated by members of the staff of 
the division. One laboratory will be used in re- 
search on uveitis and a second in research on virus 
diseases of the eve; the third laboratory will be for 
studies of radiation effects on the function of the 
eye. 


Heaps KANSAS EVE DEPARTMENT 


Dr. Albert N. Lemoine, Jr., member of the faculty 
since 1947, has been appointed chairman of the De 
partment of Ophthalmology at Kansas University 
School of Medicine, Kansas City. He succeeds Dr 
John A. Billingsley, who is retiring because of ill 
ness but will remain active in the department. Dr 
Lemoine received his medical degree from Wash 
ington University School of Medicine, Saint Louis, 
in 1943. He was a teaching and resident fellow in 
ophthalmology at Harvard Medical School, Boston 
Last summer he was a member of the Alaska Med: 
cal Mission, conducted jointly by the American Med 
ical Association, U. S. Department of the Interior, 
and the Army Air Forces. 


Socrerres 


MOBILIZATION TO PREVENT BLINDNESS 

On May 24th, a meeting of Mobilization to Pre- 
vent Blindness, sponsored by the American Acad- 
emy of Ophthalmology and Otolaryngology and the 
National Society for the Prevention of Blindness, 
was held in New York. 

Frank H. Woods, Ir., president of the Illinois 
Society for the Prevention of Blindness, was the 
principal speaker on the noon luncheon. The sub- 
ject of his address was “A united effort to fight 
blindness.” 
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THE NATIONAL GUILD IS FOUNDED 


The Philadelphia Guild of Prescription Opticians, founded in 1923, had 
hardly begun functioning before inquiries came from out-of-town op- 
ticians : “What is the Guild ?”; “What does it do?” 


The practical answer was to invite the inquiring dispenser to attend 
a meeting of the Philadelphia Guild, to find out personally. 


And having attended a meeting, almost always the response was the 
same: “The things you discuss are the things / want to discuss. The 
things you are doing are the things / want to do. Isn't there some way in 


which / can join?” 


But how could a man from New York, New Jersey, Delaware, Massa 
chusetts or Connecticut become a member of a Philadelphia Guild? 


There was only one answer, and that was the formation of a national 
organization, which took place in 1925 when the Guild of Prescription 


()pticians of America was formed. 


The first year there were only 17 members. This Silver Anniversary 
vear the Guild’s membership is nearing 350; from the west coast to the 


eastern seaboard, from Canada to Florida. 


There were reasons for this growth ; reasons that we shall tell you about 


in later chapters of this little “history.” 


The Guild of Prescription 
Opticians of America, Inc. 
110 E. 23rd Street New York (10) N.Y. 


—— CONDENSED CHAPTERS FROM- : 
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Trephine, Corneal Transplant, 
CASTROVIEJO: 


Set of 5 small sizes in plastic case 
Sizes 5-5'/2-6-6'/2-7 mm. _... 


432— 
Trephine, Corneal Transplant, 
CASTROVIEJO: 
| Set of 4 large sizes in plastic case 
Sizes 8-9-10-11 mm. ..... $95.00 
Lucite case $15.00 
Designed to be used with the 
Elliot type trephine handle. Furnished separately, or 
in sets of 5 small or 4 large sizes, each set fitted 


These trephines have a number of new features: 
|. Abrupt bevel extending from cutting edge. 


2. Plunger completely fills inside of cuttin 
into case made of methyl methacrilate. Can be blade. 


sterilized in cold, non-alcoholic solutions, which do . Stops are curved to adept to the corne 
not affect plastics, or use bichloride of mercury | to curvature. 
5000. . One turn of stop moves it | mm, for ~| 
adjustment, in graduations of 0.2 mm. 
433—- 
Trephine, Corneal Transplant, 
STORZ INSTRUMENT COMPANY CASTROVIEJO: 


4570 Audubon Avenue St. Lovis, Missouri Single, any size $20. 


Thank you 
for prescribing 
Obrig Superior Quality 
Conhact 


49 EAST Sist STREET * NEW YORK, 22, N. Y. 
BRANCHES IN 
PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. CHICAGO, ILL. 


Erker Bros. Optical Co. 
ALMER COE & COMPANY 
610 Olive Street iption Ontici 
518 N. Grand Boulevard Established 1886 
and Clayton, Mo. 10 N. Michigan Ave. 


Prescription Opticians Since 1879 1645 Orrington Ave., Evanston, Ill. 


PORTLAND, ORE. 
J. C. REISS, Optician Hal H. Moor, 315 Mayer Bldg. 


10 Hill St. Guild Optician 
Newark 2, N.J. Oculists’ prescriptions exclusively 


12 Community Place 
Morristown, N.J. 


N. P. Benson Optical 
Oldest Optical House in New Jersey Company 


Member Guild of Prescription Opticians of America. Since 1913 
Complete Ophthalmic Rx Service 
Including Contact Lenses and Plastic Eyes 


MINNEAPOLIS, MINN. 


CINCINNATI, OHIO 

Rochester Wausau cuy 
L. M. P rince Co. Point Miles City 
Established 1872 


Prescription Opticians 
Sole makers of Coflexic 


Corrected Curve Lenses PHILADELPHIA, PA. 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave. New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


Prescription Opticians—since 1890 
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Lancaster Rad - Green Jost Outfit 


A direct reading procedure for determining de- 
viations quickly, simply and accurately, with no 
need for considering allowances. May be given 
with or without the patient's correction, 


+-4 


+ 


A-211 Lancaster Red-Green Test. Complete 
equipment: red and green light projection units 
for 110 volts AC, special goggles with red and 
green filters, and 100 test record cards in case, 


Vota and Company 


FOR CASES OF 
SUBNORMAL VISION 
TELESCOPIC 


@ Many cases of low vis- - 

ual acuity can be helped — 

by Spectel telescopic — 

spectacles. These suc- 

cessful aids to subnormal 


vision provide image 
magnification of 1.7 or 
2.2 diameters. Cases with 
visual acuity as low as 2% can use. Complete details of Specte] | 2 smpese! 
be aided. telescopic spectacles and trial pony 
Spectel telescopic spectacles sets are given in Bulletin 302, [ Gessew 
are fitted without complicated which is now available from —_.. 
procedure. Trial sets are mod. — optical supply house or = 
erately priced and convenient i direct from us. vee 0730 


KOLLA® 
York Distributed in Canada by 
Imperial Optical Company. 
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GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two 1% mm. blades 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Enlarged to show mes® 
THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-implanta- 
tions and eviscero-enucleations is described by Dr. Norman Cutler 
in the February, 1949 issue of the American Journal of Ophthal- 
mology in which he mentions the objectives to be strived for in 
an ideal implant and prosthesis. 

Hamblin's model illustrated herewith is made entirely of 
Tantalum (a completely inert metal) thereby overcoming the 
many disadvantages of one made wholly or partly of Plastic. The 
total weight is 4.3 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter and 
15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and | mm. deep, 
which makes the anterior-posterior length 16.9 mm. The implant is made purposely this size 
to replace the amount of volume necessarily lost in the removal of the globe and to provide the 
normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum wire behind 
which is a space sufficient to permit the easy passage of curved suture needles. The adoption of 
the mesh is the chief feature of the new implant, and the enlarged picture shows the formation 


of this mesh, which not only offers a larger area for 
fixation of tissue to the imp! ant but Th makes for THEODORE HAMBLIN, Ltd. 
simplicity in the operation of suturing and more MAKERS OF OPHTHALMIC INSTRUMENTS 
certainty in the fixation. 15 WIGMORE STREET 
Price $26.60 LONDON W. 1, ENGLAND 
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The 
ALLEN IMPLANT 


AND 
SPECIAL PROSTHESIS 


© Implant is completely buried. 
b tye ed @ Flat-backed prosthesis which must be used with this implant has 
excellent motility, and normal appearance of the lid is achieved. 
The above implants and eyes are available from 
PRECISION-COSMET COMPANY, Inc. 
Makers of Fine Ocular Prostheses and Contact Lenses 
234 Hennepin Avenue, Minneapolis 1, Minn. 


A nine-month course for the training of orthoptic technicians will begin 


on October 2, 1950, under the auspices of the George Washington Uni- 


versity School of Medicine. Application should be made to Dr. Ronald 
A. Cox, Professor of Ophthalmology, George Washington Hospital, 
901 23rd Street, N.W., Washington, D.C. 
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THE BRITISH JOURNAL OF 
OPHTHALMOLOGY, LIMITED. 


(Incorporated under the Companies Acts, 1908 and 1913.) 


CAPITAL £5,000 
Divided into 1,000 Ordinary Shares of £5 each. 


Managing Directors: 
A. HAROLD LEVY (Chairman) 
A. J. B. GOLDSMITH 


Directors: 
J. D. M. Cardell F. A. Juler 
R. C. Davenport F. W. Law 
P. S. Doyne H. B. Stallard 
Sir Stewart Duke-Elder 
Bankers: 


Lloyds Bank, Ltd., 18, Wigmore Street, W.1 


Solicitor: 
Leonard Tubbs, M.A., Friars House, 39-40-41, New Broad Street, E.C.2 


Secretary and Registered Offices: 
A. E. Ayling, Friars House, 39-40-41, New Broad Street, E.C.2 


The Company was formed in 1916 with the object of establishing a representative Journal 
of Ophthalmology for the British Empire. For this purpose the Company has incorporated 
the three existing Ophthalmic publications known as 


The Royal London Ophthalmic Hospital Reports, The Ophthalmic Review, and The 
Ophthalmoscope 
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Pioneered by Austin Belgard 


ConAcor IS A TECHNICAL IMPROVEMENT! 


Prism base out at converging point In plus lens neutralized with CenAcer Bifocal Segment 


ConAcor has America talking about optical center control: Its precision design 
assures trial lens comfort at near point. The ConAcor lens is a special bifocal 
originated and developed by Austin Belgard for “individualized” optical center control. 


When optical center contro! is needed for a true translation of your prescription, 
ConAcor is the accepted lens. 


Wholesale Rx service to eye physicians and dispensing opticians. 


The Belgard Lenscorometer 
originated by Austin Belgard 


Use of Lenscorometer in all cases of 


Aphakia, + OR — corrections of four 


diopters or more—a necessity to insure 


true translation of prescription. 


Each $11.75 
La OPTICIANS, INC. 


Medical Center Office: ; 109 N. Wabash, at Washington 
1908 Avenue at (Formerly Belgord, inc.) 9th Floor 2- 
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CORRECTION 

PLUS 
PROTECTION 
FROM THE SUN 


AO CALOBAR D 
UNIFORM DENSITY 


AO Rx Calobar D Uniform 
Density Lenses have practically 
no shade variation from edge 
to edge, in high plus or minus 
prescriptions. They are made 
from a white crown glass com- 
ponent, fused to a green com- 
ponent that is darker than Calo- 
bor D. It can be ground to a 
1 mm. thickness, maintaining 
the usual Calobar D visual 
transmission of 36 per cent. 


AO Rx Calobar Lenses offer every advantage of 
prescribed correction plus absorptive protection 
from the sun. Visible transmission is precisely 
controlled to reduce glare. Both ultraviolet and 
infrared radiations are absorbed. Accurately bal- 
anced transmission curves practically eliminate 
color distortion. 

Calobar is offered in three shades—B, C and D. 
It is available in Ful-Vue, Tillyer D and Kryptok 
Bifocals, plus an extensive range of single vision. 


American Optical 


COmPany 


— 


